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with three rows of se 



refrigerator-equipped; 24-mpg Hfead-turner." 
Discover the strikingly original Flex at fordvehicles.com. 
Text FLEX2 to 4F0RD (43673) for more info.t 

FLEX 



^Optional second-row refrigerator console. "*EPA-estfmated 17 city/24 hwy mpg, FWD. 
^Standard text messaging and other rates apply. Appropriate charges will appear on your 
wireless phone bill. Service available on participating carriers. 
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PM FEATURES ///MARCH 2009 

VOLUME 186 NO. 3 



47 nfhe Human Machine! 

Twenty medical advances that 
push biology to its limits— and 
beyond, bymelindawenner 



54 Something in the Skvl Strange lights 
above Stephenville, Texas, prompted a UFO 
frenzy. Is there a simpler explanation? 

BYPHILPATTON 



68 Basement Replacement! 

HGTV's Rip & Renew crew pulls 
off a total underground overhaul. 

BY HARRY SAWYERS 

72 nfhe Backyard Blacksmithl 

PM's senior home editor spends 
an afternoon building a forge, then 
learns the age-old craft of working 
hot steel, by roy berendsohn 

78 ISmoke on the Waterl 

When spec ops teams need to 
move by river, they hitch a ride 
with elite gunboat crews. 

BYERIKSOFGE 
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Tec h Watch 

13 ICosmic Point-and-l 
IShootJ The world's largest 
digital camera monitors the 
universe for science and 
defense. Plus: Remodeling 
the space station; creating 
blood on demand. 



Up grade 

23 bame-Framel 
iComputerl HP's ultimate 
portable gaming PC. 
Plus: We pit duct tape 
against other multiuse 
tapes; a voltage detector 
with an adjustable range; 
a Duracell battery that 
does it all. 



Ne wCars 

31 IZip Drivel Nissan's 

370Z packs tons of torque— 
and turns heads. Plus: The 
intelligently designed Toyota 
iQ; Pontiac's new muscle 
sedan; the A 170 Baby Benz. 



Col umns 

38 Uav Leno's Garage! 

Jay reminisces about the 
days of endurance racer Ab 
Jenkins, when men raced 
not for money, but for love 

of th e sport. 

42 lAmerica's To-Dol 
iListl PM's editor-in-chief 
James B. Meigs outlines 
five urgent policy changes 
for the new administration, 
from clean diesel to NASA. 
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85 Ult imate Workshop! 
/// 32 155-MPG SolutioH 
/// 54 IUFO Mvthsl /// 
78 gp ecial Ops B oat Creuj 
/// 26 Duct Tap el/// 
68 iBasementUpgradel /// 
72 Backyard Blacksmiths! 



DIY 



Home 

85 Bhop, Reboiri use 

our guide to revamp your 
cluttered work area with 
diamond-plate pegboard, 
rolling tool storage and a 
sturd y workbench. 
90 Homeowners! 
ICIinid How to squeeze 
more hot water from your 
water heater. 
Plus: Removing stains 
from your concrete drive- 
way; cutting down counter- 
tops; using ridgeboard in a 
freestanding garage. 



Auto 

95 Baturdav Mechanic! 

Get your classic car back on 
the road by rebuilding the 
brake calipers. 
98 tarClinid The right 
way to take a compression 
test. Plus: Knowing when 
your ABS system is working 
properly; removing long-life 
spark plugs after they've 
seized; determining what 
causes fuel-gauge failure. 



Tech nology 

105 Make Your Pd 
Boot Faster Use PM's 
special regimen of five 
OS tweaks to boost slow 
sta rtu p speeds. 

108 Digital Clinid Five 
ways to play MP3s through 
your car stereo. Plus: Why 
your iPhone home button 
fails; tailgating with your 
LCD TV. 
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WHAT THEY'RE DOING 
DR. KEN KAMLER 

Surgeon, author of 
Surviving the Extremes 

Ken Kamler travels 
high and low to do 
medical research. One 
current project is a U.S. 
Army-sponsored 
expedition to Mount 
Kilimanjaro to identify 
predictors of altitude 
sickness. The research 
will be used to identify 
soldiers who are 
predisposed to the 
condition before 
sending troops into 
the mountains of 
Afghanistan. 
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PRESENTING A STRAIGHTFORWARD 
AND SERIOUS TALK ABOUT 
THE NATION'S THIRD-LARGEST 
CAR INSURANCE COMPANY. 



FROM A SPOKESMAN WHO'S NOT 
WEARING ANY PANTS. 



Quire frankly, there's nothing I enjoy more than rolling up my sleeves and getting to work (though it should be noted 
I'm not in the habit of wearing shirts, either). After all, GEICO has been around for over 70 years — and that isn't simply a 
matter of luck, It takes dedication and skill to help people save hundreds of dollars on their car insurance, Of course, it also 
helps to be owned by Warren Buffet! s Berkshire Hathaway Inc. So it should come as no surprise that S&P has consistently 
awarded GEICO an AAA rating for financial strength — its highest grade. Or that over 3 million drivers switched to 



I mean business. Even if 



:an't be said of my attire. 



Sotne disGouitts, coverages, payment plans, and matures are Ml available: in afi slates or in all GEICO companies. GEICO auto insurance is not available in Mass. On December 31, 2007 Government Employees Insurance Company had admitted assets of -SIZ.9 billion, and policyholder surplus 
olSSJ billion \ including $33.4 million In paid up capital stock). Total Eiabiliries were S7.B billion, including %1\ billion m reserves. Additional financial Inlor mallon is available al: tillp://*wvf.geicD.cim/ahi>ul/corporalE'/fina(iaai-infofmaNijn/. GEICO (Government Employees Insurance Company) 
is Ihe ihinMaqpsr private pasamger auto insurer in the United States based on the latest IE-month written premium through June 20DE 'Government Employees Insurance Co.* GEICO General Insurance Co. * CEICO Indemnity Co. * GEICO Casualty C& CEICO: Washington, DC 20076°. GEICC 
Gecko Image © 1999 - 2009. © 2009 GflCO 




Digital Snoops 

Your January story "Who's 
Tracking You," on privacy con- 
cerns, could have included more 
on GPS tracking devices. There 
should be a federal law restrict- 
ing their use [in autos] without 
the registered vehicle owners 
written consent. GPS equip- 
ment that [tracks] the owner's 
location is being sold across the 
country. George Orwell would 
say, "I warned you!" 

MALCOLM JOHNSON 

SEMINOLE, FL 

Your story about the latest 
digital threats to privacy was 
enlightening. It's too bad so 
many efforts are required to 
fight back. Our last Congress 
let us down by passing a law 
granting retroactive immu- 
nity to [telecom companies] 
that had illegally spied on us. 
Hopefully the next administra- 



± 
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Readers 
responded to 

our technology 
privacy report, 

hybrid vs. diesel 

comparison and 
tips to boost 

wireless range. 



tion will demonstrate a higher 
appreciation for our rights. 

TOM CICCATERI 

ALBUQUERQUE, NM 

Diesel Dilemma 

I always find your auto reviews 
informative. But I must take 
issue with the idea (New Cars, 
Jan. '09) that more diesel 
autos should be in our future to 
reduce our dependence on oil 
through their improved mileage. 
I have a diesel pickup purchased 
in 2002, primarily for its tow- 
ing capabilities, but at that 
time diesel was also the least 
expensive fuel. That changed in 
about 2003, and since then it 
has been the highest priced fuel. 



Why would people purchase a 
diesel vehicle and pay more for 
its fuel than can be offset by 
improved mileage? 

CHARLES D. HENDRICKSON 

FOREST LAKE, MN 

EDITOR'S RESPONSE: 

We agree that diesel fuel is 
overpriced in the U.S. See 
"America's To-Do List," )paae~43 

Signal Boost 

January's "Improving In-Home 
Wi-Fi" hit on good ways to 
boost a wireless router's signal 
strength, but what about wire- 
less devices like laptops and 
game systems? Once you've 
boosted your router signal, you 
can do the same for other wire- 
less devices. Laptop adapters 
may have a power-save feature 
that you can disable to maxi- 
mize wireless performance. 
And some adapters even have 
an external antenna. 

MIKE KRUMMREY 

ADA, Ml 



Calling 

all 

inventors! 

Have you built a one-of-a-kind 
project? Popular Mechanics is 
accepting entries for our 2009 DIY 
Rally— anything from a handcrafted 
treehouse to a personal robot to 
an electric go-kart. (You must have 
already built it!) The best reader 
projects will be featured in the 
magazine. Submit yours by April 1, 
2009: popularmechanics.com/ 
DIYRally2009. 
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Write to Us Include your full name, address and phone 
number, even if you correspond by e-mail. Send e-mail 
to popularmechanics@hearst.com. All letters are subject 
to editing for length, style and format. Subscribe Please go 
to subscribe.popularmechanics.com or call 800-333-4948. 
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SUBSCRIPTION SERVICE: Popular 
Mechanics will, upon receipt from 
its reader of a completely new or 
renewal subscription order, undertake 
fulfillment of that order so as to 
provide the first-copy delivery either 
to the Postal Service or alternate 
carriers within 4 to 6 weeks. If for 
some reason this cannot be done, you 
will be notified promptly of the issue 
date that will begin your subscription, 
with a request for any further 
instructions you may have concerning 
your order. Please address all such 



orders to us at Popular Mechanics, 
P.O. Box 7186, Red Oak, IA 51591. 
>>> Should you have any problem with 
your subscription, please write Joan 
Harris, Customer Service Department, 
Popular Mechanics, P.O. Box 7186, 
Red Oak, IA 51591, call toll-free 
1-800-333-4948 or call 515-282-1607. 
Please enclose your mailing label 
when writing to us or renewing your 
subscription. >>> Subscription prices: 
United States and possessions, 
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to time we make our subscriber list 
available to companies who sell goods 
and services by mail that we believe 
would interest our readers. If you would 
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exact copy to: Popular Mechanics, Mail 
Preference Service, P.O. Box 7024, 
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unsolicited queries, manuscripts or 
photos. For return, they must be 



accompanied by adequate postage. 
>» AS A SERVICE TO READERS, 

Popular Mechanics publishes 
newsworthy products, techniques, 
and scientific and technological 
developments. Due to possible 
variance in the quality and condition 
of materials and workmanship, 
Popular Mechanics cannot assume 
responsibility for proper application 
of techniques or proper and safe 
functioning of manufactured products 
or reader-built projects resulting from 
information published in this magazine. 
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Gillette Dry Skin 
Hydrator+Body Wash. 

A high-performance cleanser 
with 3X the hydrators* for a 
powerful defense against dry 
skin. Step out of the shower 
feeling like you can take on 
the world. 

Unleash the power 
of your shower. 

Leorn more of giitette.com 
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El AUTOMOTIVE //SCIENCE// 
TECHNOLOGY // HOME // 
HOW-TO CENTRAL // VIDEO 



LIKE A 
MILLIONAIRE. 

Spend 

LIKE A 
THOUSANDAIRE. 



As a DirectBuy 
member, you'll 
have access to 

thousands 

of premium 

products for your 

home at prices 

you've never 

seen before. 

Experience our 

service and 

selection for 

yourself. 

DirectBuy 




Auto 
Fans, 
Start Your 
Engines! 

Join Popular Mechanics' 
New Online Auto Community at 
popularmechanics.com/myRide 




You're in the driver's seat 
on my Ride: 

> Share photos of your car 

> Submit your car for the 
"Castrol EDGE Car of the Month!" 

> Swap stories, tips and more 
with other car buffs 

> Test your auto I.Q. with 
a "Mechanics Quiz" 

Register and be automatically 
entered to win a Magellan Maestro 
GPS system and a year's worth 
of Castrol EDGE motor oil. An 
estimated $550 value! 





This March: 

Build, Browse and Drive! 



Join fellow 

handymen, 
tinkerers and 
hobbyists at 
myBuild, PM's 
new online DIY 
community. You 
can share your 
tips, ideas and 
projects; browse 
through videos, 
diagrams and 
step-by-step 
builds; or ask PM 

experts to give advice for the project you are work- 
ing on right now. And while you are exchanging tips 
and ideas at myBuild, take the time to submit your 
DIY magnum opus to our 2009 DIY Rally, which 
exhibits the best projects that PM DIYers have to 
offer. To sign up for myBuild or the 2009 DIY Rally, 
go to popularmechanics.com/mybuild. 



AUTO SHOWS 

See our coverage 

of Detroit and get 

a sneak peek at the 

New York auto show 

along with exclusive 

test drives, analysis, 

trends and the latest 

automotive coverage. 

Get it first at 
popularmechanics 
. com/automotive. 




PM ARCHIVES 

Google and Popular 

Mechanics have teamed 

up to bring you the 

full Popular Mechanics 

magazine archives 

online. You can now 

browse through 
100-plus years of full 

text issues at 

popularmechanics 

.com/archives. 




Log on to popularmechanics.com every day for 
new stories and magazine-feature extras! 



Looking for Cool New 
Products 6 Services? 




CHECK OUT 



GREAT PRODUCTS AND 
PROMOTIONAL OFFERS 
FROM PM ADVERTISERS 



© 



Calling your next appointment 
U^ from anywhere. 



Calling a tow truck, stuck in the 
middle of nowhere. 



EXIDE Batteries. 

Start Positive. Stay Positive." 




Performance. That's what you can expect in every Exide NASCAR" Extreme™ 
battery we build. The kind of ultimate performance provided by our advanced 
Silver Shield protection that stands up to heat corrosion and combines superior 
anti-shock design with long-lasting starting power, In other words, it keeps on 
going so you can too. Plus, the Exide NASCAR Extreme is backed by the industry's 
best warranty. Want more positive news? Go to exide.com. 



NASCAR D 

PERFORMANCE 



exide.com 



Exide Technologies. Alpharetta, GA 30004-8532. Exide is a registered trE 
NASCAR* is a registered trademark of the National Association 
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The Special Ops line of tactical time pieces are exclusively available through MTM. Toll free at 1800 284 9487 
outside of USA 213 741 0808 1225 South Grand Ave. Los Angeles, CA. 90015. 




Astronomers in Hawaii have 
built a working prototype of a 
system that uses the world's biggest 
digital camera to keep an eye on the 
universe. The University of Hawaii's 
mountaintop Panoramic Survey 
Telescope and Rapid Response 
System uses a small mirror to reflect 
images to the gigapixel camera. 
The prototype only has one mirror- 
camera pair; the proposed finished 
version will have four pairs. Pan- 
STARRS' main task is detecting 
dangerous asteroids: Every night 
the telescope takes a thousand 
photos of the sky; an automated 
system scans the resultant black- 
and-white images for any movement 
that could indicate a planet killer. 
The telescope will also produce 
ultra-high-resolution color images to 
create the most-comprehensive-ever 
survey of the universe. 




Interstellar 
Photography 



+ A quartet of the 
world's largest 
digital cameras will 
catalog up to a 
billion galaxies 
outside the Milky 
Way. The images 
will be 38,000 by 
38,000 pixels in 
size— roughly 150 
times larger than 



resolutions of 
point-and-shoot 
digital cameras. 
Each camera will 
have 1.4 billion 
pixels. Using 
one camera, 
a prototype 
telescope took its 
first usable image 
in late 2008. 
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FLIPPER'S 
SECRET POWER 

Scientists have 
long wondered how 
dolphins can swim 
as fast as 25 mph, 
given the thickness 
of their tail 
muscles and the 
density of water. 
But researchers 
in Troy, N.Y., were 
shocked to see 
the animal's power 
when they tracked 
the movement 
of tiny air bubbles 
in the water 
around swimming 
dolphins. Each tail 
flip generates 
about 200 pounds 
of thrust- 
triple Michael 
Phelps's best. 



Boeings new 787 Dreamliner is revolutionary because it uses carbon 
composite materials in more structural parts than any previous 
commercial jetliner. But how tough is this new material? To find out, 
company engineers shattered a 50-ft.-long, 55,000-pound structure 
called the wing box, which connects the wings to the fuselage. The test 
showed that the box could withstand more than 1.5 times the highest 
aerodynamic load the jet could ever experience. After delays, the first 
Dreamliners are currently scheduled for delivery in early 2010. 



NEWSBRIEFS A 

Reports From the Edge of Science ™ 

Compiled by Alex Hutchinson 



Time Tweak Saves Energy 

+ Since 2007, daylight saving time has 
started three weeks earlier (in March) and 
ended one week later (in November) each 
year, in a governmental bid to save 
energy. The first-year results are now 
in— and it worked. According to the 
Department of Energy, the measure 
reduced U.S. energy consumption by 17 
trillion Btu, enough to power 175,000 
households for a year. Most savings 
resulted from slightly lower electricity use 
in the early evening. Southern states saw 
lesser savings, possibly because they 
were offset by more air-conditioner use. 
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ontheweb> Follow breaking 
science and technology news daily 
at poputarmechanics.com. 



E-MAIL FROM 
MAJOR TOM 

This summer, 
astronauts on 
the International 
Space Station 
will test a new 
"Interplanetary 
Internet" scheme 
that last year 
swapped 

information with a 
spacecraft more 
than 20 million 
miles from Earth. 
The system relies 
on relays, with 
each node storing 
information until it 
can be forwarded 
safely. This 
safeguards data 
despite interrup- 
tions by solar wind 
or planets. 




Perfect Recipe for Antimatter 

+ Physicists at Lawrence Livermore 
National Laboratory have developed a 
cheap way to produce copious amounts 
of elusive antimatter. By shooting short, 
powerful laser bursts at a small gold 
target, they are able to generate 
positrons, the antimatter version of 
electrons. Similar methods have been 
explored before, but by using a thicker 
piece of gold, the physicists created an 
estimated 100 billion short-lived 
positrons. The researchers will use the 
method to study black holes and 
other natural antimatter creators. 



BIG MOTORS FOR 
MINI TOOLS 

Engineers in 
Switzerland are 
producing a 
miniature electric 
motor that they 
say is the first to 
achieve a speed of 
one million 
revolutions per 
minute, four times 
faster than the 
previous spin 
master. The 
matchbox-size, 
100-watt motor 
integrates mini ball 
bearings and 
electrical 
components in a 
special titanium 
shell that can 
withstand the 
extreme centrifu- 
gal forces created 
by the record- 
breaking speed. 
The system may be 
used in drills and 
milling machines 
designed for small 
electronics. 
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for our quality tobacco 
Worth mentioning 



But that's just part of our story. 






At Red Seal, we're dedicated to giving you the highest quality 
100% American tobacco - and 25% more of it - in every can. 

And that doesn't come easy. Over 275 man-hours go into 
growing each acre of our celebrated dark tobacco. The 
leaves are then harvested by hand. Brought to the barns by 



to earn the Red Seal, 
don't you think? 

scaffold wagons. And finally aged in barrels. 

All this time and effort add up to the rich, satisfying 
flavor that's worthy of the Red Seal name. So please enjoy 
your favorite flavor of Red Seal. After all, it was three 
years in the making. 

Many thanks for your patronage and support. 




THIS PRODUCT 
IS NOT A SAFE 
ALTERNATIVE TO 
, CIGARETTES 
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Win Made-ln-The-USA prizes every month 




HO FURCIUSE HECE5SAW. A PURCHASE WILL NOT INCREASE CRAKES Of WINNING. MUST HE LEGAL RESIDENT OF FIFTY (SO) U KITED STATES OH D.C.ft BE AT LEAST IB TEAKS, OLD AJ TIHE OF ENTRY (extepL ruitf-nu OF AL AH, Nj, UT. 

Suffolk County and Nissan County. NY, who must be If fun nr elder). VOID IH HA, Hi, AJIDVA. Sweepstake* begins an 2/1 1 M and ends an lUIU/D?. Far Official Rules and information on Imw to enter, visit wwgDredwil.com 
SpdnSdr: If J. Smokeless IflbatCn Brands Inc.. SLadnrd, CT Ol59Di. RED SEAL ii i renisiered lrademark «1 U J. Srrtfkeless Tohltui Cr*. or an affiliate. ©20DV U.S. Smokfcleii Tohaccc Cp. 
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Making the Space 
Station a Home 

PREPPING THE INTERNATIONAL 
SPACE STATION FOR A LARGER 
CREW IS THE ULTIMATE IN 
HIGH-END HOME REMODELING. 
BY JOE PAPPALARDO 



It takes some planning to prepare a small space for new roommates, especially 
* if the apartment is 220 miles above the planet. NASA engineers have been 
developing space-ready versions of familiar fixtures to prepare for an expansion of 
the International Space Station's crew, which this year will double to six. Engineers 
must build household items that balance space, power consumption, weight and 
repairability. "Those tradeoffs were made at the very beginning [of the gear's 
design]," says Marybeth Edeen, who heads vehicle hardware development for 
NASA's ISS program. The systems that rely on chemistry and fluid dynamics, such as 
plumbing, are tougher to develop than a new bedroom. "In microgravity, solids don't 
go down and gas bubbles don't go up," she says. "Everything just goes where it 
wants." These pieces of orbital home design, most delivered in a single space shuttle 
trip late last year, provide a realistic glimpse of what it's like to live in space. 




Kitchen 

The crew's galley 
has to be 
expanded; new 
items include 
suitcase-shape 
warmers that 
gently close around 
as many as 12 
metallic foil bags 
holding prepared 
foods. The sink, 
based on the space 
shuttle's, has its 
own hot-water 
heater for bags of 
stew or cups of 
instant coffee. 



Exercise 
Equipment 
The Advanced 
Resistive Exercise 
Device uses 
vacuum canisters 
and ropes to create 
resistance that 
mimics weights. 
The ARED provides 
the equivalent of 
600 pounds of 
weights that can 
be used for dozens 
of exercises. 
Astronauts' 
muscles and 
nerves can 



Galley 



deteriorate if they 
don't work out. 

Bedroom 
ISS residents 
each have individual 
3 x 3.5 x 6-ft 
quarters with 



Resistive Exerciser 

laptop connections. 
"They're living in 
a closet," Edeen 
says. "And it's 
not a walk-in." 
Astronauts have 
just enough space 
to dress. 
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Bathroom 



Bathroom 
The ISS received a 
new toilet that 
NASA purchased 
from Russia. A 
gentle vacuum pulls 
waste into a funnel 
that leads to a 



Water Recycle r 

solid-liquid 
separator. Urine 
gets converted into 
clean water in a 
recycling system. 
Water quality is 
tested in space and 
on the ground. 



WHAT IT TAKES TO LIVE 
IN THE ISS, PER PERSON 



2 : 2 pounds daily • WATER TO MAKE OXYGEN: 0.26 gal daily • WATER FOR HYGIENE AND DRINKING: 0.8 gal daily 



16 MARCH 2009 | POPULARMECHANICS.COM 




Next time, 
try online meetings. 

Business travel is a profitability killer. So do more and travel less with GoToMeeting, the 
award-winning online meeting service. With just a click, you can launch sales presentations, 
training sessions and product demos right from your desk. Hold unlimited meetings for one 
flat rate - free phone and VoIP conferencing included. Save your business time and money . 
Try GoToMeeting free for 30 days. 



FREE 30-Day Trial 

gotomeeting.com I promo code: popular 

GoToMeeting* 
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Sanguine Science 

AS DONOR SUPPLIES REMAIN CRITICAL, 

NEW "PHARMING" TECHNOLOGIES COULD CREATE 

BLOOD ON DEMAND. BY MICHAEL MILSTEIN 



v Our bodies manufacture lots of 
' blood— about 1.5 ounces of red 
blood cells daily— but the nation's 
hospitals remain in desperately short 
supply. The need for blood for soldiers 
in war zones is even more dire, as 
donated blood airlifted from the U.S. 
can take more than three weeks to get 
to the front lines. To address this 
shortfall, the Defense Departments 
advanced project agency, DARPA, has 
commissioned a medical company to 
build a fully automated machine able to 
make new blood on-site— which would 
also be a welcome develop- 
ment for civilian hospitals. 
Cleveland-based Arteriocyte 
received nearly $2 million to 
perfect a "blood pharming" 
system that grows red blood 
cells in a three-dimensional 
matrix of nanofibers that 
replicates bone marrow. 
Company researchers trying to grow 
stem cells noticed that, by tweaking 
the temperature and concentration of 
oxygen and carbon dioxide that is 
pumped through the culture, they 
could also create early versions of red 
blood cells. The proposed system, the 
size of a few household refrigerators, 
would weekly churn out about 100 
units (7.5 ounces each) of universal- 
donor type O-negative blood. 





DARPA wants its 
blood pharming 
tech to get FDA 
approval in three 
years. 



+ 



More Tech to Ease 
the Blood-Supply Crisis 



Secure a Safe 
Supply 

Contracting 
disease is a 
constant concern 
for recipients of 
blood transfu- 
sions, but 
Colorado-based 
CaridianBCT has 
started clinical 
trials for a system 
that uses 
ultraviolet light 
and vitamin B-2 to 
zap viruses, 
bacteria and 
parasites in 
donated blood. 



Make Donating 
Less Painful 

Memphis-based 
Luminetx's 
VeinViewer could 
make taking blood 
and inserting IVs 
easier by finding 
veins with infrared 
light. When the 
$30,000 system 
shines IR light on 
an arm, tissue 
reflects the light 
while veins do not. 
An image of the 
veins is then 
projected onto the 
donor's arm. 






Every Drop 
Counts 

The U.S. govern- 
ment has created 
a laser system that 
can detect a single 
blood-borne virus 
or other antigen 
amid a quadrillion 
other molecules. 
The system 
locates antigens 
by exposing them 
to antibodies, 
which bond to the 
bugs and change 
their reaction to 
electric fields 
created by lasers. 




^x Today's special operations boats owe their legacy to small gunboats of the past. 
In 1967, PM illuminated the experiences of Vietnam Swift boat skippers with a 
first-person account from Lt. J.G. Jim Stephens. For days at a time, his crew spent 
hours "patrolling down the coastline, checking out 30-ft Vietnamese fishing boats" and 
engaging in firefights with enemies on shore. Today's black-op boats (see "Smoke on the 
Water," Eige_za) do not patrol but instead deliver and extract Special Forces. Com- 
manders say the crews in Iraq have been involved in the largest riverine gunfights since 
Vietnam, and some tactics and weapons are holdovers from that war. Every year, 
special ops boat crews host a reunion for their Vietnam-era trailblazers. —Allie Haake 
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THE TRAIL MAY CHANGE, 
BUT THE COMFORT WONT 





With our entire line of TRVs you're sure to get five-star sights along with five-star comfort The ultimate in power 

and comfort, our TRV® Cruisers feature a lockable travel case, windshield fairing, hand warmers, automotive-style 

paint, industry-leading power on the 1000 and a winch on the 700. How's that 

for amenities? Looking for value? Check out our 400 and 550 TRVs, So climb 

aboard an Arctic Cat* and Share Our Passion™ on your way to the middle of ^^\ 

nowhere. For more information and the nearest dealer, visit arcticcat.com. ^ ~share our passion: 




ATvs can be hazardous to operate. For your safety always wear a helmet,, eye protection, and protective clothing. Never nda on paved surfaces or public roads. Never carry a passenger on a single-rider AW: never engage 
in stunt driving; riding and alcohol/drugs don't mix and could cause injury or even death, Avond excessive speeds, and be particularly careful on difficult terrain. Only ride an ATV that is right for your age. Adult 
supervision required for riders younger than 16\ Arctic Cat recommends that aJl riders take a training course, and that they read and understand their owner'? manual before operation. Along with concerned 
conservationists everywhere, Arctic Cat urges you to Tread Lightly" on public and private lands. Ride only on designated areas or trails. Preserve your future riding opportunities by showing respect for the environment 
i j li^-iK+ii /|* toca ' laws ' an ^ tr,e "S^ 5, °* omers wh ^ n ntiwQ* F° r s^ft w training information in the U.S., call the ATV Safety Institute at $00) 8B7-2SB7. In Canada, call the Canada Safety Councfl at 

TrGQQ lly MTty ! ^t3) 739-1535 or see your dealer. Do not shoot from or lean firearms or bows against the ATV ©2008 Arctic Gal Sales Inc., ®™ Trademarks of Arctic Cat Inc., Thief River Falls, M W 56701 . 
leavng a good mtobon ™ Arctic Cat ATvs are world-class products from Arctic Cat Inc. WWWARCTICCAT.COM 






THE COLORS 
OF CLEAN 
POWER 

A new upgrade for 
photovoltaic cells 
could make solar 
power a cheaper 
energy alternative. 

BY AMBER FIELDS 



Within a decade, windows may provide more than just a 
view— they could generate electricity. A group of MIT researchers 
has formed a company to market color-coated glass or plastic 
plates with solar cells around the edges that they say could 
increase the efficiency of existing solar panels by as much as 50 
percent. The Organic Solar Concentrator prevents light from 
being wasted by guiding photons with organic-dye-tinted plates, 
layered so that each subsequent plate absorbs a longer 
wavelength. The dyes direct some photons to solar cells at the 
edges, while light at longer wavelengths continues to the next 
pane. The company, Covalent Solar, hopes to sell the panels 
within three years, but has to perfect dyes that remain stable for 
more than a few months. If it succeeds, stand-alone panels could 
be passe— and your living room skylight might pay for itself. 



Today's solar concentrators turn to track the sun; tomorrow's could fit in a window. 
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Tech that saves 
water includes an 
inland desaliniza- 
tion plant in Texas 
(above), a green 
roof in Chicago and 
front-loading 
washing machines. 




Its an energy 
problem. 



Global warming 

isn't just about 

droughts in the 

Southwest. 
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We may need 
desalination. 



Fluid Situation 

A PM PANEL HIGHLIGHTS THE 
CHALLENGES A THIRSTY NATION 
MUST FACE. 



v As the new president takes office 

^ promising hundreds of billions in 
infrastructure spending, water systems 
should be a priority, according to a 
panel on conservation convened by 
Popular Mechanics in November. Smart 
policies require accurate information: 
Here are insights gleaned from the 
discussion. (For PM s suggestions for 
the new administration, see "America's 
To-Do List/ [page 42| .) 



-> An American home uses three times as much water to 
generate electricity as it sends down its drains, said William 
Horak, who leads Brookhaven National Laboratory's energy- 
water research initiative. Water-cooled power plants withdraw 
up to 50,000 gal for each megawatt-hour produced. Air-cooled 
power plants are far more water-efficient, using only around 
600 gal per megawatt-hour. 

Climate models predict more intense storms, said panelist 
Joan Rose, the co-director of the Center for Water Sciences at 
Michigan State University. Heavy precipitation can overload 
drainage and sewage systems. Researchers estimate that up 
to 20 percent more untreated sewage will enter the Great 
Lakes as the climate warms. Steps such as porous concrete, 
green roofs and improved sewer design can help. 

Desalination takes a huge amount of energy, but so does 
transporting fresh water, said Mark Shannon, the director of 
the Center of Advanced Materials for Purification of Water 
with Systems. Desalination is usually for coastal regions. But 
El Paso, Texas, now runs the world's biggest inland desalina- 
tion plant to treat brackish supplies. In Florida, rising sea levels 
could contaminate groundwater, also requiring desalination. 



on the web > For more details about the water panel 
and other PM conferences, go to popularmechanics.com. 
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ALL-NEW '09 F-150 

YOUR 
CORPORATE 

LADDER 

is right here 

New tailgate AND box side steps give 
you amazingly easy access to payload* 







OUGH 



'Available bo* aide and tailgatesteps. 



FIND OUT MORE AT FORDVEHICLES.COM 







^W 



4, 7 n 

NOW, MORE MPG 
WITH THE WORLD'S 
FIRST ECO-FRIENDLY 
SPARK PLUG 





Actually, it's called a pulse plug— here's why its technology should be in your engine. 

Until now, every gallon of gas you bought was ignited by a The result: the improved combustion efficiency burns fuel sooner 

simple spark plug— an outmoded technology that has barely and more effectively, which means better fuel mileage, less CO2 

changed in 100 years. But now you can change to a new eco- based emissions, and better overall drivability. For example, here 

friendly pulse plug that uses an advanced technology to make is the result of a recent, highly-controlled fuel consumption lab test: 
every drop of gas burn better and cleaner. 

2007 Toyota Prius 
This new technology— with its eight patents— is based on 

plasma research supported by the world famous Sandia 
National Laboratories— and yes, that's definitely rocket science. 

= — ffi^ 

^ 1 1 1 1 j_ 

See the difference in technology: compare tfie cross section of a 10 30 40 

typical spark plug above, with that of the new pulse plug belov^. Te St res U Its : 

^ #w#w-/ —.^iV • 4.4 more MPG 

• Reduces CO2 by a quarter-ton annually* 

Too good to be true? Stop wondering and try 

a set in your engine. With our 100% money- fl '$tf-Fflr£ 

back guarantee,* you have nothing to lose: f flflo/ 

Here's how it works: electrical energy from the engine's power MQhey ■ 

coil is stored in the pulse plug's built-in capacitor. At the exact * Satisfaction in 30 days or your money back GUARm**** 

moment needed, that energy is released in an amazingly quick • Pulse plugs last 50,000 miles and/or 4 years ' **« 
(two nanosecond), powerful, high-energy pulse. » Will not harm your engine or void its warranty 




SPARK PLUG: 44.8 MPG 



PULSE PLUG: 49.2 MPG 




Pulstar.com 1 1-866-699-8573 



* If not satisfied in 30 days ol purchase, return for a full refund. 

f Based on 12K mt/yr. More fuel economy tests at pulstar.com 

Copyright © 2008 Enerpufce Incorporated, all rights reserved. 



A spark of genius 



FOR MOST STOCK CARS, TRUCKS £ SINS 

Available at: AutoZone, 
JC Whitney, and CSK Auto 

randier, Schick's, Kraien) 



., 



■ i . ■ -• 



UUH 1 1 " 



■ UHHHHHHHHHHHHHHH 



UUUUUl -. «a..&:: UUUl ..• ..• ..• -. *a..ff 



ol,— .;• ■ 



uuuuuuuul 



ol,— .;• ■ 



UHHHHUl ^i 




PHOTOGRAPH BY KYOKO HAMADA 



POPULARMECHANICS.COM 



Oh 




'^//f////////ff/f//A 

^ Drive 

% IN-EAR # 

# HEADPHONE y 
% ADAPTORS % 

fr///////////////// 



i 





Card-Carrying Player 

MP3 players aren't cheap, but if you're 

downloading from online music stores, 

well, that's when the bills really add up. 

The San Disk Sansa s lotRadio Player 

($100) comes bundled with a micro SD 

card filled with 1000 songs (additional 

genre-specific 1000-song cards go for 

$40 a pop). Sadly, there's a catch: 

The songs are saddled with DRM 

software that keeps you from copying 

them to your other devices. 



+ 



Because in-ear headphones block external sound, users don't need to 
crank up the volume to hear their music over noisy surroundings. But a 
decent pair can be costly, typically running $100 or more. The Acoustibuds 
Earphone Adaptors ($13) are a cheaper means to the same end. These 
silicone adaptors snap onto the end of almost any ear bud, frankensteining 
it into an in-ear headphone. In tests they were surprisingly comfortable, 
did a fine job of blocking outside noise and kept our slip-prone buds 
situated firmly in our ears. 




Most voltage detectors speak in binary language— they let 
users know if there 's a current or not but don't divulge how 
much juice there is. The noncontact Greenlee Adjustable 
Voltage Detector ($17) features an adjustable dial that 
allows users to tune its sensitivity from as low as 5 volts to 
as high as 1000 volts (a range that far exceeds the single 
setting on most voltage detectors). 
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% MULTIUSE 
% TAPES 
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Duct tape's versatility is almost a cliche— 
we've seen it used for everything from wallet 
construction to hull repair to, well, patching 
ducts. But can it beat newfangled multiuse 



tapes? We pit the standby against three chal- 
lengers, testing each tape's tensile strength, 
the tenacity of its adhesive and how it worked 
after a week underwater, —harry sawyers 





SCOTCH MULTI-USE 
DUCT TAPE 



For repairs in and 
around the house. " $1 



for 60 yd 

+ Sturdiness 
We were able to stack 
45 pounds of dumb- 
bells on a length of tape 
before it broke. 

+ Stickiness 
Held a bundle of four 
12-gauge Romex 
electrical wires against 
a wall for a full week 

+ Water Resistance 
Water slightly loosened 
the tapes grip on PVC 
and copper pipe, bu 
stuck well where it \ 
wrapped around itself. 



SCOTCH 
TRANSPARENT 
DUCT TAPE 



W*fXi£¥xH€1lllI&§MlIz 



ger 
an other heavy-duty 
tapes/' $6 for 20 yd 



+ Sturdiness 

Broke under 35 pounds 

of weight. 

+ Stickiness 
Our test bundle of wire 
fell from the drywall on 
the first night. 

+ Water Resistance 
Water did little to hurt 
an already lackluster 
grip. It was far too easy 
to peel the tape off of 
copper and PVC bundles 
in both wet and dry 
conditions. 




nstant water- 
proof bond. "$9 for 11yd 

+ Sturdiness 
Nashua turned in the 
weakest showing: 15 
pounds caused the 
tape to snap. 

+ Stickiness 

Held the wires for a 

week without budging. 

+ Water Resistance 
The bond survived the 
drown test, but for 
some reason this one 
tape was a breeding 
ground for slime— it 
became covered with a 
vile, furry growth after 
a single night. 




Sturdiness: Stacked dumbbells on a tape 
sling until it snapped. Stickiness: Stuck a bundle of four 
12-gauge wires against drywall for a week. Water resistance: 
Submerged a bundle of tape-wrapped pipes for a week. 



Bottom Line: Although duct tape proved capable, the clear 
• winner was Gorilla Tape, which handily won all our tests. 




For the toughest 
jobs on planet Earth. " 
$9 for 12yd 

+ Sturdiness 
The tests champ: It 
took 85 pounds to 
break the Gorillas 
back. Yet it still tore 
easily by hand, making 
for easy application. 

+ Stickiness 
The ape held its wires 
in place for a week- 
then showed off by 
pinning a 3-pound 
dumbbell to the wall 
over the weekend. 

+ Water Resistance 
Overall stickiness was 
ot compromised by a 
eek in the drink. 
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Don't turn a trip into a trek. 

The unique two-handle bag for water conditioning from Diamond Crystal® 
Pellets. An easy-to-carry innovation that's good for your family and easier 
on your back. Learn more about how Diamond Crystal makes it easy to give 
your family clean, soft water by visiting us at www.diamondcrystalsalt.com. 
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The Psyclone TouchCharge Kit ($50 to $70) purports to charge 

gaming controllers (Xbox 360, PS3 and Wii versions are 

available) without bothersome wires— lay a controller on a 

conductive metal pad (included) and it receives juice via a 

clamp-on battery adaptor. In practice, it worked as promised. 

And even though the adaptor added a bit of bulk, game 

controllers are not mobile devices that frequently fill 

pockets— so the bulge didn't bother us. Still, the best may 

be yet to come: The company behind the tech told us that 

it plans on building wire-free charging directly into 

gadgets and tabletops. We can't wait. 



Yes, the new Intel 
Core i7 is the fast- 
est PC processor 

around (Intel 
claims it's 40 per- 
cent faster than its 
predecessors) — but 
no chip ever holds 
that title for long. 

What's really 
interesting is that 

the speed boost 
was accomplished 
without increasing 
energy consump- 
tion. Similar tech- 
nology could yield 
benefits for all 
kinds of gadget- 
powering chips 
down the line. 
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There's some- 
thing that just 
doesn't sit right 
about the new 
breed of "com- 
pact" 18-volt 
lithium-ion 
drills, which 
have a smaller 
and lighter 
battery. Take 
the Hitachi 
DS18DSAL 
Compact Pro 
Driver Drill 
($190). While its 
full-size 18-volt 
cousin aced our 

recent drill- 
driver test, this 
drill's battery 
life and power 
were lacking (a 
problem that 
plagues similar 
tools from other 
manufacturers). 
If size is impor- 
tant, we suggest 
sticking to 10.8- 

and 12-volt 

drivers that can 

slip into a tool 

belt. 



Most portable rechargeable batteries allow 
you to refill the juice on only one gadget at a time. 

The Callpod Fueltank ($70) doesn't force the 
user to pick favorites— it has two jacks for simulta- 
neous charging (and the manufacturer sells 
plug attachments for virtually every gadget). 
Though our tests found its battery life to fall slightly 
short of the promised seven full phone charges, 
we were still able to pull several cycles before 
it needed a fill-up. 




The Duracell Powerpack 450 ($120) generator is best thought of as an insurance 
policy: Insurance against a dead car battery (it provides audio directions on jumpstarting 
your car), insurance against flat tires (it includes a 150-psi air compressor) and insurance 
against emergencies and even boredom (its AC, DC and USB outlets can charge laptops, 
GPS units and cellphones). 
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2010 Lexus RX350/450h 



Haptic Hybrid 

The multimedia interface system in 
the new Lexus RX is intuitive and 
cunningly equipped with a computer- 
mouse-like haptic feedback device that 
greatly improves user accuracy. You 
can now talk to the voice recognition 
system in plain language, too. For 
example, a phrase like "it's too hot in 
here" deftly leads to the temperature 
prompt. Even in the predecessor to 
one of the most refined crossovers on 
the market, there were ongoing 
struggles against unwanted 
noise— the new RX is dead quiet. 
With so little distraction, the melliflu- 
ous tones of the 275-hp V6 can be 
enjoyed at full song. Or you can listen 
to the amazing 330-watt, 15-speaker 
Mark Levinson system— and have the 
whole New York Philharmonic sitting 
around you. The RX450h hybrid 
delivers 295 hp and returns 28 mpg 
city and 27 highway. Driving around 
the peaceful environs of Napa Valley, 
Calif., was more vacation than work 
day. And, isn't that what driving a 
Lexus is all about? - barry winfield 



Toyota's hip microcar 
has an interior as 
clean and as straight- 
forward as the 
exterior. We hear it 
may arrive here next 
year as a Scion— 
and that could mean 
a customizable 
interior too. 



2010 Toyota iQ 
+ 

Intelligent Design 

The Toyota iQ is clever. No, scratch 
that. It's got Ivy League intelligence. 
That's the only way to describe a car 
that's so small (9 ft 9.5 in. long), so 
inexpensive (around $13,000) and so 
positively packed with innovation. An 
ultraskinny 4.7-in.-thick fuel tank sits 
under the floor to save room. And the 
tiny climate control unit uses a thinner fan to reduce noise. 
This allows the dashboard to be asymmetric, which in turn 
yields more interior space. Glove box? Who needs it? The 
Euro- and Japan-only iQ has an optional canvas bag that 
pops onto the dash. The 91-hp 1.0-liter three-cylinder is 
tipped forward, away from the driver, to maximize cabin 
space— and it roars mightily as you pull away into Milan's 
notoriously heavy traffic. The car's diminutive size means 
the 1973-pound iQ feels quicker than it is. Even the 
so-hip-it-hurts fashionistas gave the iQ a double take 
through their sunglasses. On the autostrada, the iQ showed 
that it's stable, refined and comfortable even at 90 mph. But 
it's the 54.7 mpg that's the real payoff. -Andrew English 
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£ TEMPUR PEDIC 



111 



THINK OF IT AS 
ITIONAL HEALTH INSURANCE 



Welcome to Tempur-Pedic® 

...where we've always believed 
better sleep can make you healthier. 

These days, it seems like more and more people are understanding the relationship between 
and better health. So we're proud that our authentic Tempur-Pedic mattress is the only mattress 
recommended worldwide by more than 25/000 health care professionals. They know that 
you can cover a traditional mattress with padding or a pillow-top, but you can't hide the 
truth: Those metal springs can create painful pressure points. But every Tempur-Pedic 
is filled with our unique Swedish TEMPUR® material which absorbs pressure, 
cushioning your body for the kind of sleep you just can't get on a bed of 
metal springs. So we genuinely believe that when you choose 
your next bed, it can also be a healthy choice. 
Call for more information. 



better sleep 
that is 



SO ^~E2AR 
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TEMPUR 




welcome to bed 




ieClassicBed 
by Tempur-Pedic" 






WAtJH CARE PROFESSIONALS 

WORLDWIDE 



SPACE 




THE ONLY MATTRESS 
RECOGNIZED BY NASA 
AMD CERTIFIED BY THE 
SPACE FOUNDATION* 



Call today for your FREE Information Kit with 
FREE DVD / FREE Sample / FREE Tryout Certificate 

888-359-8492 

or visit us online at www.TempurPedic.com 



© 2009 Tempur-Pedic Management Inc. 
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2009 Mercedes-Benz A 170 Baby BenZ 

In Europe, the A-Class is the tiniest Mercedes-Benz you can get. To see what we're 
missing, we drove a new A 170 more than 1000 miles throughout Germany, traveling 
from Frankfurt to Munich, Ingolstadt and Stuttgart— and back. Ours paired the 116-hp 
1.7-liter four-cylinder engine with a CVT. The A-Class is shorter than a Mazda Miata, but 
despite its small footprint, climbing into the A 170 sedan reveals a surprising amount of 

space. Click the shifter into "D" and the 
engine pulls smoothly— if modestly— as 
revs rise. Our fuel economy varied wildly. At 
its best, we eked out 39 mpg. But with the 
gas pedal pegged during top-speed driving, 
our average dropped to 24 mpg. Speaking 
of top speeds, in the triple digits, the A 170 
felt impressively secure and planted to the 
road. Hey, if it's good enough for the 
autobahn, it should be good enough for 
America. - basem wasef 




A tinkle of rain dapples the windshield of the new $60,000 

Cayman S as I mash the throttle entering the motorway in 

Cadiz, Spain. The 3.4-liter Six is now armed with direct fuel 

injection so it's up 25 hp over last year. Plus there are bigger 

brake discs and wider wheels too. Armed with these tools, we 

press on. Construction mud, slimed by the light rain, keeps the 

tires on the edge of wheelspin through the first three gears. 

Despite this greasy pavement, the stability control keeps her 

tracking straight, and the brilliant seven-speed 

PDK encourages running flat out— at least 

until good judgment and the fear of arrest by 

the Guardia Civil make discretion overtake 

valor. This sure beats the office, —mikeallen 



2009 Pontiac 

G8GXP 

+ 

OLD-SCHOOL 

MUSCLE 



Pontiac stuffed the 6.2-liter LS3 Corvette motor into the G8 to 
create the $39,995 GXP— and it's a real muscle sedan. The LS3 puts 
out 402 hp— good for 60 mph in 4.7 seconds. The moment you wrap 
your hands around the beefy leather-wrapped wheel, slot the 
manual-shift lever into first and hit the street, you feel a rush of 1960s 
deja vu courtesy of the rumbling exhaust, firm ride and big torque. 
Fortunately, your trip back to the '60s ends as soon as you point the 
GXP at the first turn of a tight and twisty road. This one handles— and 
delivers 20 mpg highway too. — PATRICK C. PATERNIE 
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Flat Tracker 

Few motorsports are more 
definitively American than 
flat-track racing— and 
Harley's 580-pound XR1200 
is an homage to the sport. It 
packs a 90-hp version of the 
Sportster's 1200 cc V-twin 
and a more aggressive 
suspension. Climb aboard 
and you just might feel a bit 
nostalgic. Firing up this bike 
produces a familiar Harley 
snarl, and the engine's 
vibrations remind you this 
isn't an over-engineered 
superbike. Slowly let out the 
clutch, twist the throttle and 
the $10,799 XR1200 
accelerates with authority. 
It's a surprisingly comfort- 
able place to spend several 
hours. This Hog may not be 
the nimblest bike on the 
road, but it's certainly fun to 
ride on twisty tarmac. 

-BASEMWASEF 




The Insight's 
EcoGuide glows 
blue when you 
accelerate and 
slowly changes 
to green as you 
ease off the gas 
to maximize fuel 
economy. 



2009 Honda Insight 

+ 

Smart Moves 

The original Insight wasn't a sales success. 
The reason? Too few doors. But it's back, 
wearing more practical, five-door duds. This is 
one hybrid that's actually fun to drive. Electric 
power comes from a 13-hp motor sand- 
wiched between the engine and CVT. That 
motor assists the 88-hp 1.3-liter gas engine. 
A 0.6-kilowatt-hour nickel-metal-hydride 
battery pack resides in a well between the 
rear wheels— saving valuable trunk space. 
The steering feels natural and the low-rolling- 
resistance tires offer reasonable grip and 
response. We also dig the Insight's EcoGuide, which can score 
drivers on their frugal right foot. Honda expects the Insight to 
return 40 mpg city and 43 highway. Some of the interior 
surfaces, like the rock-hard optional center armrest, feel a little 
low-rent. But most of the car outperforms its $20,000 price. The 
cabin is roomy and quiet; the folding rear seats combine with the 
hatchback to offer 31.5 cu ft of space. This 
Insight is poised to give the Prius some 
serious competition, —larrywebster 



Let s see how 
these hybrid rivals 
stack up. The 
Prius has a longer 
wheelbase, which 
provides more rear 
legroom. 
But both hit 
60 mph in about 
10.5 seconds and 
stop from that 
speed in roughly 
127 ft. At 48 mpg 
city and 45 mpg 
highway, the Prius 
has the edge in 
EPA fuel-economy 
figures, but after 
200 miles around 
Phoenix, the 
Insight deliv- 
ered 42.4 mpg 
compared to 41.1 
for the Prius. The 
Insight feels sport- 
ier and it'll be a 
few grand cheaper 
too. The Insight 
wins— this time. 
An all-new Prius 
isjust around the 
corner. — LI/1/. 




The body may 
be new, but as 
before, the 
Mustang is avail- 
able as a coupe, 
a glass-roof 
coupe or our 
springtime 
favorite— a full 
convertible. 



Head of the Class 



2010 Mazda3 

The Mazda3 is simply the most entertaining car in its class and has the refinement 
to match. Engineers doubled the percentage by weight of high-strength steel. 
That lowered the structure's weight by 24 pounds and increased bending rigidity. 
The interior of any car is as much a part of the driving experience as the chassis. 
And the soft-touch plastic here feels expensive. Even the base 148-hp model 
equipped with a five-speed manual is eager, with a delightfully accurate shifter. 
The 2900-pound Mazda attacked the curves of LA s Topanga Canyon with surpris- 
ing tenacity, hanging on long past the point where we expected it to drift. The 167-hp 
2.5-liter version is much the same— except everything happens 
quicker. It is remarkably smooth, and the steering provides plenty of 
feedback without heavy effort. Not bad for around $20,000. —lw. 
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Bose QuietComfort®2 Acoustic Noise Cancelling^ headphones 



QuietComfort 2 headphones deliver an unmatched combination of 
noise reduction, lifelike audio performance and comfort. This is a 
result of our continuous research, over a period of 30 years since our 
original invention in 1978, to steadily improve the 
performance and comfort of our noise reducing 
headphones. They have now become the most 
highly acclaimed headphones worldwide. 

Reduce unwanted noise, Bose patented noise 

reduction technology fades irritating distractions 
with the simple flick of a switch, With less noise, your world becomes 
peaceful You'll find flying more relaxing, in-flight entertainment 
clearer and more satisfying, TechnoiogyReview.com says, "It's as if 
someone. ..found the volume control for the world, and turned it 
way, way, down;" 

Enjoy music more. Even when you listen to music at home or in the 
office, Bose noise reduction lets you hear more of the subtle details 




that make it so enjoyable, And our patented TriPort acoustic design 
enables a level of lifelike performance that has made Bose the most 
respected name in sound. Travel +■ Leisure Golf explains, "Forget 'con- 
certlike' comparisons; you'll think you're onstage with the band," Or just 
unplug the audio cord and relax as Bose noise reduction envelops you 
in tranquility. 

Experience a uniquely comfortable fit Bose patented ear cush- 
ions, our choice of lightweight materials, minimal clamping force - these 

all add up to a fit that stays comfortable for hours, And that's a real 
difference you won't find in conventional headphones, Rich Warren of 
the News-Gazette reports, "It's easy to forget they are on your head/' 



Yours for a month, risk free. To fully appreciate the 

difference, we invite you to try Bose QuietComfort 2 

headphones for a full 30 days - when you fly, when you 

work r when you relax at home .The more time you spend 

with them, the more you'll appreciate how different they really are. 



FREE 
shipping 
with your 

order. 



Use your own major credit card for low monthly payments with no interest charges from Bose, 




©200& Bose Carpnraton. Patent rights ssued andto pending. The dsstinrive design nf Ifie headphone ova! ring is a trademark dF Bose Corporation. Financing and Free shipping offers nol "a he aamtMerJ with other offers nr applied tn previous purchases, and subject to 
change without notice. Risk free refers to 30-dav trial wily areS does not include return shipping. Delivery is subjeel to product availability. Quotes reprinted with permission: Sine-son Garf meI. T&jm^xtfRwiwttm 7/9/D3: Josta Hill. ftaraf+ ieBU^Go'f 7/03; Rich Warren, 
New-Gawrfc 5/1»03. 



JAY LENO'S GARAGE 




SPIRIT OF THE SALT 

> BY JAY LENO 

> PHOTOGRAPHS BY JOHN LAMM 



In the 1930s, engineer, 

mechanic and driver Ab Jenkins 

set endurance-race records in 

this streamlined and sponsor- 

decal-free Mormon Meteor III. 




LONG BEFORE 
MEGASPONSORS, 

ENDURANCE 
RACING PIONEER 

AB JENKINS 

RACED FOR LOVE 

OF THE SPORT. 



avid Abbott "Ab" Jenkins was one of America's 
least known motorsports heroes. He spent years 
setting long-distance speed records on the Bonne- 
ville Salt Flats, beginning back in 1932. That was 
decades before the Southern California Timing 
Association, which runs today's Bonneville Speed 
Week, sanctioned racing there. Ab was a motor- 
sports pioneer. 

In the early years, Bonneville had a 10-mile cir- 
cular track, so racers could run 12, 24 or even 48 
hours — stopping only to refuel. There wasn't 
much sponsorship in those days. If you got a case 
of motor oil it was like, "Hey, I got some free oil!" 
Years ago, an average guy could build a land-speed 
car in his garage and go set a record. 

Like other racers of his era, Ab raced for the love 
of the sport — he did it all himself. Not only was he 
the driver, but he had to be the engineer, the R&D 
guy — and he had to build the car too. He knew when 
it broke, knew when it was running perfectly, and 
he could drive it for 24 hours straight at 160 mph. 

Ab had that great all-American-boy stuff of the 
1930s. Today we have kids who are almost inher- 
ently computer whizzes. In Ab's day, there was a 
generation of boys who were mechanically adept. 



Almost from birth, they could pick 
up something and go, "This is off by 
a few thousandths of an inch here." 
Ab wanted to be a good role model 
for those kids. So he always drank 
milk. He didn't touch liquor, caf- 
feine or drugs. Ab Jenkins was a Mor- 
mon, and his car was aptly named 
the Mormon Meteor. 

Ab's Mormon Meteor ties together 
two great elements of American 
automotive history: Bonneville and 
the Duesenberg brothers. Ab's 
Meteor, a 1935 Duesenberg Special, 
had a streamlined body and a super- 
charged 420-cu-in. straight Eight 
that developed around 400 hp. On 
his third attempt in the Mormon 
Meteor, Ab beat British racer John 
Cobb's record, averaging 135.58 
mph for 24 hours. 

Of course, Ab wanted to go even 
faster, so he got a Curtiss Con- 
querer aircraft engine — a 1570-cu- 
in. V12 that put out 750 hp. Augie 
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Duesenberg designed a new bell- 
housing and flywheel to replace the 
old propeller drive. Working with 
Ab's son, Marvin, Augie oversaw the 
V12's installation. They changed the 
car's name to the Mormon Meteor 
II. And in the summer of 1936, Ab 
averaged 164.47 mph for 500 kilo- 
meters (about 310 miles), breaking 
the record of British driver George 
Eyston. With Babe Stapp as his relief 
driver, Ab averaged 153.82 mph for 
24 hours, and stayed in the car to do 
148.64 mph for an amazing 48 
hours. In 1937, with Indy winner 
Louis Meyer co-driving, Ab averaged 
157.27 mph over 3700 miles in the 
Meteor to break his own record. 

But the Curtiss VI 2 was too heavy 
for the Duesenberg chassis and the 
car understeered at high speeds, so 
Ab had Augie design a new chassis. 
This car became the more stream- 
lined Mormon Meteor III. In those 
days, streamlining was whatever you 
thought it was. Nobody was testing in 
wind tunnels. It was all just common- 



DURINGA COCKPIT FIRE, AB WAS RESCUED BY 

HIS SON, MARVIN. A FEW WEEKS LATER, HE BROKE 

THE 12-HOUR ENDURANCE RECORD. 



sense engineering. The Meteor Ill's 
body was offset 6 in. on its chassis, 
because the records were run in huge 
circles for hours and hours. Imagine 
driving in a circle for 24 hours straight 
at over 170 mph. People get exhausted 
today driving from Los Angeles to San 
Francisco with the air conditioner 
and all the other stuff on. 

In July 1939 Ab had been running 
the Meteor III with a huge tail fin for 
added stability for 3 hours at over 171 
mph. Suddenly, a fire caused by an 
overfilled fuel tank engulfed the car. 
Locked in the cockpit, Ab was res- 
cued by Marvin, who pried off the 
canopy. Just a few weeks later, still 
recovering from his burns, Ab 
climbed back in the Meteor III and 
broke all the 12-hour 
endurance records. 
Talk about an ironman! 
Long-distance run- 
ning at high speed is a 
lonely business. It 
doesn't have the glam- 
our and the glitz of 
nose-to-nose competi- 
tion. Guys who do this 
sport toil in obscurity. 




The Meteor's 
bare-bones 
interior doesn't 
look like a comfy 
place to spend 
24 hours straight 
at record-setting 
triple-digit 
speeds. But 
that's exactly 
what Ab Jenkins 
did— many times. 
Think today's 
Corvette ZR1 is 
impressive? The 
Meteor's Curtiss 
ConquererV12 
produced 750 hp. 



Amazingly, some of Ab's records are 
still standing. In 1943 he sold the 
Meteor to the state of Utah for $1. He 
could have sold it to make money, but 
he donated it because he loved his 
state. Periodically he'd borrow it to 
set more records. Today it's the star of 
the forthcoming John Price Museum 
of Speed in Salt Lake City. 

Recently, I had a chance to start 
up the Meteor. It fires up like an old 
car — if you were born after 1980 you 
may not understand. You turn the 
key of a car today, and there's no 
sense of warmup or waiting for 
things to settle in; you just go. But 
there's a mechanical sensitivity to 
old cars. You start 'em and, as the 
cylinders kick in one by one, they go, 
PUHPUHPUHPUHooommmmpuhpuh- 
puh! You give it a little gas and ease 
the choke back in to keep it from 
stalling and maintain that mixture 
exactly where it should be. There's a 
great sense of mechanicalness to it. 

Although I only drove the Meteor 
a few hundred yards, it went GUH- 
GUHGUHGUH, and I could feel the 
tremendous thrust. Engines now are 
more efficient, and they make more 
power, but there's nothing like those 
big displacement engines for torque. 
You let the gas out, the car leaps for- 
ward and you say, "Geez, I didn't do 
anything." You're moving a lot of 
metal here. Just to turn this thing, I'd 
think your arms would ache — but 
you're mechanically involved. 

It's not unlike my watch. At the 
end of an evening, I like to pick it up 
and turn the mainspring. It just goes 
clickclickclickclick — it's a very satisfy- 
ing click. And I feel like I've done 
something. You either get a kick out 
of that or you don't. Ab Jenkins 
would like my watch. pm 



on the web > Want to hear this car 
run? Visit jaylenosgarage.com. 
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CarSmart 



Special Advertising Section 



GREAT PRODUCTS FROM THE 



MAN CAVE FEEL CRAMPED? 



GET INSTANT RELIEF WITH: 

Garage-to-Attic Storage System 



• Push-Button Access to Your Attic Storage Area 

• The Award-Winning Solution for Making Space 

• Garage Clutter Stored Out-of-Sight in Seconds 

• Less Costly than a New Home or Bigger Garage 

• Far More Convenient than a Self-Storage Unit! 




Living the good life means owning a lot of useful things, Things 
that won 1 ! fit into cabinets or closets pile up in your garage, 
creating clutter, taking up space you need for cars and work. 

So, what to do with these useful things that clutter your garage 
when you're not using them? Answer: Store them out-of-sight 
in your attic with a Versa Lift 1 " 1 push-button storage system! 

With Versa LifT you can empty your garage in a matter of 
minutes! Just place items on the lifting platform and press the 
remote control button. The powerful lift does the work, lifting up 
to 200 lbs. per load ! 

Versa Lift" is the 'ultimate'' storage system because it stores 
everything out-of-sight with pushbutton ease and brings it 
back in seconds whenever you want it... just like magic! 

Un-cramp your man cave... Convert your attic into a valuable 
out-of-sight storage room with just some decking and a the 
Versa Lift" ultimate storage system! 



"Outstanding Achievement in New 
Product Design and Innovation!" 





Now You Can Have Push-Button Attic Storage! 



Why waste garage space storing utility items like these? Versa Lift stores it all out-of-sight, quick & easy! 
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Pool & Patio Cushions Ice Chests. Cooters Lawn Chairs. Planter Pots Luggage and Trunks Press. Washer. Vacuums Spreaders. Sprayers. Tools Wheels & Tires 

To learn all about the Versa Lift system and view our videos % l^ 

visit us at: www.qaraqetoattic.com or call 1.405.943.1468 b^ Products 



2008 SEMA 



Special Advertising Section 

SHOWS 
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Ever Wonder What Your 
Car is Telling You?" 



Innovate Motorsports, manufacturer of the world's first digital air/fuel ratio 
meter has developed a simple interface that allows you to use your Apple 
iPhone® or iPod Touch® to communicate via Wi-Fi with your vehicle's engine 
computer (ECU). This gives you the ability to: View and record Vehicle 
Efficiency (MPG) r Performance, Analyze critical engine parameters, View 
and clear Check Engine Lights, and more! 



800-348-3037 / WWW.TUNEY0URENGINE.COM 





Popular Mechanics has 
the manual you can't 
\l do without! 



Hush those squeaks. 

Replace the U-joints. 

Maintain your windshield wipers. 
Handle steering wheel wander. 

Fix faulty cruise control 

Change your oil and filter. 



Only $29.95 (Canada $42.95) 

in hardcover wherever books are sold. 



LIC INTEREST 



AMERICA'S TO-DO LIST 

> BY JAMES B. MEIGS 

> ILLUSTRATION BY IAN KIM 




he Obama team enters office with perhaps the thorn- 
iest agenda of any administration in memory: manag- 
ing two wars, rebuilding tattered infrastructure — and 
coping with a world-class economic crisis. 

However, just like a homeowner moving into a new 
house, the administration needs to do some work 
immediately, while other jobs can be postponed. And 
then there are a few tasks so obvious — and affordable — 
that tackling them immediately is a no-brainer. To help 
the administration get started, here are five relatively 
simple policy changes to implement right away. 



What alternative fuel could cut total consumption by the U.S. passenger vehicle 
fleet by up to 35 percent and slash C0 2 emissions while requiring no techno- 
logical breakthroughs and few changes in infrastructure? It's not plug-in 
hybrids or biofuels. It certainly isn't hydrogen. The answer is regular old diesel. 
Well, actually, it's the ultra-low-sulfur diesel that has made a fresh generation 
of clean, ultraefficient engines possible. In a recent PM test, VW's Jetta TDI die- 
sel delivered more than 45 mpg on the highway. That's better than a Prius. 

For decades, diesel generally cost a bit less than gasoline. But since 2004, it 
has been more expensive — at times, a lot more. That's hardly an incentive for 
people to go out and buy diesel cars. Some of the disparity is due to the cost of 
converting refineries to make the cleaner fuel. But federal excise taxes also hurt; 
they run 6 cents per gallon higher for diesel than for gasoline. Any new energy 




FAST FIXES FOR U.S. 
PROBLEMS WITH 
DIESEL FUEL, FLOOD 
POLICY, MILITARY 
PROCUREMENT, THE 
GRID AND NASA. 



plan should equalize those tax rates 
and stop punishing diesel owners. 
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It's a double-barreled problem: 
Some 37 million Americans have 
moved to the nation's shorelines 
since 1980, just as hurricanes have 
become more destructive. Unfortu- 
nately, our current policies make 
matters worse. The Stafford Act 
empowers the president to declare 
an emergency and open a floodgate 
of money to rebuild the roads, sew- 
ers and bridges of storm-damaged 
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coastal communities. Resi- 
dents who are frequently 
hit by hurricanes deserve 
the nation's sympathy, and 
perhaps even help in relo- 
cating. But there's no rea- 
son for taxpayers to keep 
rebuilding infrastructure — 
at enormous cost — that 
only encourages people to 
remain in harm's way. 

An egregious example is 
Dauphin Island, Ala. — a 
small island in the Gulf of 
Mexico jammed with vaca- 
tion homes — which the 
United States has repeatedly 
restored, at a total cost of 
about $80 million. (The fig- 
ure doesn't include outlays 
to residents from the simi- 
larly misguided National 
Flood Insurance Program.) 

"If we weren't rebuilding 
road access to places like 
Dauphin Island every few 
years, the land wouldn't be 
so desirable," says Robert 
Young, director of the Pro- 
gram for the Study of Devel- 
oped Shorelines at Western 
Carolina University. Given 
our shared economic dis- 
tress today, it's simply not 
fair to make taxpayers foot 
the bill every time a hurri- 
cane wipes out some luxury 
vacation enclave. By phas- 
ing out the program, we 
could slow the overdevelop- 
ment of fragile coastlines 
and reduce our vulnerabil- 
ity to future disasters. 
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When it comes to finding- 
places to cut waste, the Pen- 
tagon is a target-rich envi- 
ronment. Here's a good 
place to start: the high-tech, 
$160 billion Future Combat 
Systems program that was a 
darling of former defense 
secretary Donald Rumsfeld. 
FCS incorporates some 
great technology, like the 



CheR Choice® 

Diamond Hone® AngleSelect™ Knife Sharpener 1520 
The World's Most Versatile Sharpener... in any language! 
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Astonishingly sharp edges for all your knives! 

%/ Asian style - double bevel 

santuko or traditional single 
bevel (all 15'class blades). 

• European/American 
household knives 
(all 20*class blades). 

' • Sports knives and 
pocket knives. 

• Straight edge 
serrated" 
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EClCjGGrcITt 610-268-0500 WWW.edgecraft.COnn ©EdgeCraft2DD9,AvDnda[e,PA1931 




You Drive. 

It Learns. 

You Ye Protected. 

Now the only alerts you get are the ones that really matter. 
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Introducing the all-new PASSPORT 9500 he — the next great leap forward in total 
road protect" on. Its exclusive Auio Learn feature acts like artificial intelligence, sorting out 
the real threats from those that just don't matter. In addition, the 9500ix provides GPS 
based alerts £ or high-risk intersections and fixed position speed cameras 
which are becoming more popular all over North Amer'ca. It's even web- 
ready, allowing you to connect It to your PC for updates. 

For more inforrnaTion about the PASSPORT 950Gix, or to take a free 
30-day test drive, simply call or visit our website today. 
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robots and surveillance drones that 
American forces have embraced in 
the field. But many FCS items should 
be cut — in particular, the manned 
ground vehicles program. Today's 
Abrams tanks and Strykers are get- 
ting the job done, and the FCS's 
advanced mobile artillery is not our 
troops' most urgent need. In fact, the 
program fails a simple standard for 
judging any weapons system: Does it 
enhance the intelligence, capability 
and safety of our forces? These vehi- 
cles don't, and they should go. 



SUPPORT DISTRIBUTED 



Who says power has to come from 
power plants? Almost everyone likes 
the idea of homes using their own 
solar panels or wind turbines to gen- 
erate electricity. And state "net meter- 
ing" rules encourage homeowners to 
get involved by crediting their electric 
bills for the power they supply to the 
grid. In the long run, net metering 
can help reduce our reliance on dirty 
coal-power plants, and make the grid 
more resistant to blackouts. 

But the rules need work. They vary 
by state, confusing homeowners and 
discouraging them from investing in 
equipment. Also, the plans usually 
compel power companies to buy elec- 
tricity from homeowners at the full 



retail price — so the utilities don't 
profit when they pass that power on 
to other consumers. That's okay 
today, when the amounts of electric- 
ity involved are tiny, but it's not sus- 
tainable. Imagine a day when much 
of the power in the grid did come 
from households. Under current 
rules, utility revenues would drop just 
when the system needed expensive 
upgrades to manage 
a more complex flow 
of energy. What 
incentive would utili- 
ties have to improve 
the grid if the work 
only served to drive 
down profits? 

In the short term, 
President Barack Obama can help by 
proposing a single national standard 
for net metering. Then, we need to 
set realistic rates for the electricity 
that homes and businesses feed 
back into the grid — a wholesale 
price, in effect. Electric companies 
could then evolve into grid managers, 
not only producing power but also 
adeptly juggling contributions from 
thousands of clean sources. 



LIKE ALL BUREAUCRACIES, 
NASA IS GOOD AT \ 
PROTECTING ITS BUDGETS 
WE NEED OUTSIDER S TO 
COME IN AND BREAK 
SOME CROCKERY. ' 



With taxpayers struggling, it's going 
to be hard to justify pouring billions 
into returning to a lump of rock we've 
already visited. But right now, NASA's 
main goal seems to be replaying the 
greatest hit of the Apollo era, a moon 



landing. We can do better. Manned 
spaceflight is widely supported by the 
public and is fueled by a basic Ameri- 
can optimism and drive toward explo- 
ration. But let's make sure we spend 
our travel budget wisely. 

President Obama should convene 
a task force to hammer out alterna- 
tive visions for our future in space. 
Like all big bureaucracies, NASA is 
good at protecting 
its budgets. We need 
a few outsiders to 
come in and break 
some crockery. The 
panel must include 
non-NASA experts: 
space scientists like 
University of Arizo- 
na's Peter Smith and private-space- 
flight visionaries like Burt Rutan. 

Here are some items for the panel 
to consider. First, we should keep 
moving forward on the new Ares 
launch vehicles. With the space shut- 
tle scheduled for long-overdue retire- 
ment in 2010, we need the Ares' 
heavy-lift capability. Then, let's stop 
adding to the International Space 
Station — it was a bad investment and 
we should move on. Next, outsource 
cargo-hauling missions in low Earth 
orbit to private contractors. Finally, 
leave the moon to China, India and 
private space ventures. While others 
literally follow in our footsteps, we 
should aim higher, building a long- 
term base on an asteroid — and laying 
the groundwork for travel to Mars, pm 
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If you've been here before, 
PLAVIX could help keep you from coming back. 



PLAVIX can help save lives for those who've had a heart attack caused by a completely blocked artery. 




Clots that block off arteries are the 
main cause of heart attack. And now 
that you've had a heart attack you are 
at a greater risk of having another that 
can be fatal, That's why your doctor 
may put you on PLAVIX along with your 



other heart medicines. Taking PLAVIX 
with your other heart medicines goes 
beyond what other heart medicines 
alone can do to keep blood platelets 
from sticking together and forming 
dangerous clots, 




IMPORTANT INFORMATION: If you have a stomach ulcer or other condition that causes bleeding, you should not use PLAVIX. 
When taking PLAVIX alone or with some other medicines including aspirin, the risk of bleeding may increase so tell your doctor 
before planning surgery. And, always talk to your doctor before taking aspirin or other medicines with PLAVIX, especially if 
you've had a stroke. If you develop fever, unexplained weakness or confusion, tell your doctor promptly as these may be signs 
of a rare but potentially life-threatening condition called TTP, which has been reported rarely, sometimes in less than 2 weeks 
after starting therapy. Other rare but serious side effects may occur. 

Ask your doctor how PLAVIX can help increase your protection against future heart attack, stroke, and even death. 
Or visit www.plavix.com or call 1-800-683-1536. 

See important product information on the following page. 

You are encouraged to report negative side effects of prescription drugs to the FDA. 
Visitwww.fda.gov/medwatch, or call 1-8G0-FDA-1Q88. 




If you need help (Hying for prescription medkines, 
you may be el igiblc faf assistance, Caln-BBB-4PPA-NQW 
f 1 -668-477-2669), or go to www.ypantjofg 



\%/ 



PartnerahiLp for 

' ■::•:■;!. 1. 1 1. ■■■<■•:■. lii.ii'.r 



© 2000 Bristol-Myers Squlbb/Sanofi Pharmaceuticals Partnership 



(clopidogrel bisulfate) 75m 3 tablets 

Protection that helps save lives. 

so n o f i a vert fi s » M* BristoL-Myerc Squibb 

US,CLO.09.01.C06/January 2009 264USQSAB371 T2-Q1 -09 
sanofi-aventis U.S. LLC 



[clrjpldagrel bisulfate) 75m g 



l.nbltl:: 



WHO IS PLAVIX FOR? 

PLAVIX is a prescription-only medicine that helps keep blood platelets 

from sticking together and forming clots. 

PLAVIX is for patients who have: 

• had a recent heart attack. 

• had a recent stroke. 

• poor circulation in their legs (Peripheral Artery Disease). 

PLAVIX in combination with aspirin is for patients hospitalized with: 

• heart-related chest pain (unstable angina). 

• heart attack. 

Doctors may refer to these conditions as ACS (Acute Coronary 
Syndrome). 

Clots can become dangerous when they form inside your arteries. 
These clots form when bfood platelets stick together, forming a 
blockage within your arteries, restricting blood flow to your heart or 
brain, causing a heart attack or stroke. 

WHO SHOULD NOT TAKE PLAVIX? 

You should NOT take PLAVIX if you: 

• are allergic to dopidogrel (the active ingredient in PLAVIX). 

• have a stomach ulcer 

• have another condition that causes bleeding. 

• are pregnant or may become pregnant. 

• are breast feeding. 

WHAT SHOULD I TELL MY DOCTOR BEFORE TAKING PLAVIX? 

Before taking PLAVIX, tell your doctor if you're pregnant or are breast 
feeding or have any of the fol lowing: 

• gastrointestinal ulcer 

• stomach ulcer(s) 

• liver problems 

• kidney problems 

• a history of bleeding conditions 

WHAT IMPORTANT INFORMATION SHOULD I KNOW ABOUT 
PLAVIX? 

TTP: A very serious blood condition called TTP (Thrombotic 
Thrombocytopenic Purpura) has been rarely reported in people 
taking PLAVIX. TTP is a potentially life-threatening condition that 
involves low blood platelet and red blood cell levels, and requires 
urgent referral to a specialist for prompt treatment once a diagnosis 
is suspected. Warning signs of TTP may include fever, unexplained 
confusion or weakness (due to a low blood count, what doctors call 
anemia). To make an accurate diagnosis, your doctor will need to 
order blood tests. TTP has been reported rarely, sometimes in less 
than 2 weeks after starting therapy. 

Gastrointestinal Bleeding: There Is a potential risk of gastrointestinal 
(stomach and intestine) bleeding when taking PLAVIX, PLAVIX should 
be used with caution in patients who have lesions that may bleed 
(such as ulcers), along with patients who take drugs that cause such 
lesions, 

Bleeding: You may bleed more easily and it may take you longer than 
usual to stop bleeding when you take PLAVIX alone or in combination 
with aspirin. Report any unusual bleeding to your doctor. 



Geriatrics: When taking aspirin with PLAVIX the risk of serious 
bleeding increases with age in patients 65 and over. 

Stroke Patients: If you have had a recent TIA (also known as a 
mini-stroke) or stroke taking aspirin with PLAVIX has not been shown 
to be more effective than taking PLAVIX alone, but taking aspirin with 
PLAVIX has been shown to increase the risk of bleeding compared to 
taking PLAVIX alone. 

Surgery; Inform doctors and dentists well \n advance of any surgery 
that you are taking PLAVIX so they can help you decide whether or not 
to discontinue your PLAVIX treatment prior to surgery, 

WHAT SHOULD I KNOW ABOUT TAKING OTHER MEDICINES WITH 
PLAVIX? 

You should only take aspirin with PLAVIX when directed to do so 
by your doctor Certain other medicines should not be taken with 
PLAVIX. Be sure to tell your doctor about all of your current 
medications, especially if you are taking the following: 

• aspirin 

• nonsteroidal anti-inflammatory drugs (NSAIDs) 

• warfarin 

• heparin 

Be sure to tell your doctor if you are taking PLAVIX before starting any 
new medication, 

WHAT ARE THE COMMON SIDE EFFECTS OF PLAVIX? 

The most common side effects of PLAVIX include gastrointestinal 
events (bleeding, abdominal pain, indigestion, diarrhea, and nausea) 
and rash. This is not a complete list of side effects associated with 
PLAVIX. Ask your doctor or pharmacist for a complete list. 

HOW SHOULD I TAKE PLAVIX? 

Only take PLAVIX exactly as prescribed by your doctor. Do not change 

your dose or stop taking PLAVIX without talking to your doctor first. 

PLAVIX should be taken around the same time every day, and it can 
be taken with or without food. If you miss a day, do not double up on 
your medication. Just continue your usual dose. If you have any 
questions about taking your medications, please consult your doctor. 

OVERDOSAGE 

As with any prescription medicine, it is possible to overdose on 
PLAVIX. If you think you may have overdosed, immediately call your 
doctor or Poison Control Center, or go to the nearest emergency room. 

FOR MORE INFORMATION 

For more information on PLAVIX, call 1-800-633-1610 or visit 
www.PLAVIX.com. Neither of these resources, nor the information 

contained here, can take the place of talking to your doctor. Only your 
doctor knows the specifics of your condition and how PLAVIX fits into 
your overall therapy. It is therefore important to maintain an ongoing 
dialogue with your doctor concerning your condition and your 
treatment. 

Distributed by: 

Bristol-Myers Squibb/Sanofi Pharmaceuticals Partnership 

Bridgewater, NJ 08807 

PLAVIX 3 * is a registered trademark. 
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20 BREAKTHROUGHS 
THAT BLUR THE LINE 
BETWEEN BIOLOGY AND 
TECHNOLOGY— TO HELP 




RESTORE, IMPROVE AND 
EXTEND OUR LIVES. 




• 1 

Decay- 
Fighting 
Microbes 



Bacteria living on 
teeth convert 
sugar into lactic 
acid, which erodes 
enamel and 
causes tooth 
decay. Florida- 
based company 
ONI BioPharma 
has engineered a 
new bacterial 
strain, called 
SMaRT, that 
cannot produce 
lactic acid— plus, it 
releases an 
antibiotic that kills 
the natural 
decay-causing 
strain. Dentists 
will only need to 
swab SMaRT, now 
in clinical trials, 
onto teeth once to 
keep them healthy 
for a lifetime. 



• 2 

Artificial Lym 

Scientists from Japan's RIKEN Institute 
have developed artificial versions of 
lymph nodes, organs that produce 
immune cells for fighting infections. 
Though they could one day replace 
diseased nodes, the artificial ones 
may initially be used as customized 
immune boosters. Doctors could fill 
the nodes with cells specifically 
geared to treat certain conditions, 
such as cancer or HIV. 












Asthma Sensor 



Asthma accounts for a quarter of all emergency room 
visits in the U.S., but a sensor developed at the Univer- 
sity of Pittsburgh may finally cause that number to 
plummet. Inside the handheld device, a polymer-coated 
carbon nanotube— 100,000 times thinner than a human 
hair— analyzes breath for minute amounts of nitric 
oxide, a gas that lungs produce prior to asthma attacks. 



• 4 

Cancer 

Spit 

Test 

Forget biopsies— 
a device designed 
by researchers 
at the University 
of California- 
Los Angeles 
detects oral 
cancer from a 
single drop of 
saliva. Proteins 
that are associ- 
ated with cancer 
cells react with 
dyes on the 
sensor, emitting 
fluorescent light 
that can be 
detected with a 
microscope. 
Engineer 
Chin-Ming Ho 
notes that the 
same principle 
could be applied 
to make saliva- 
based diagnostic 
tests for many 
diseases. 

• 5 

Biological 
Pacemaker 

Electronic 
pacemakers save 
lives, but use 
hardware that 
eventually wears 
out. Now, 
researchers 
at several 
universities are 
developing a 
batteryless 
alternative: 
pacemaker genes 
expressed in 
stem cells that 
are injected into 
damaged regions 
of the heart. 
Better suited for 
physical exertion, 
biological 
pacemakers have 
been shown to 
bring slow canine 
hearts back up to 
speed without 
complications. 
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Prosthetic 
Feedback 

One challenge of 
prosthetic limbs is 
that they're difficult 
to monitor. "You 
and I sense where 
our limbs are 
spatially without 
having to look at 
them, whereas 
amputees don't, 
says Stanford 
University graduate 
student Karlin Bark. 
Skin is sensitive to 
being stretched— it 
can detect even 
small changes in 
direction and 
intensity — so Bark 
is developing a 
device that 
stretches an 
amputee's skin 
near the 
prosthesis in 
ways that 
provide 
feedback 
about 
the limb's 
position and 
movement. 



Glaucoma, the second-leading cause of blindness, develops 
when pressure builds inside the eye and damages retinal 
cells. Contact lenses developed at the University of 
California-Davis contain conductive wires that continu- 
ously monitor pressure and fluid flow within the eyes of 
at-risk people. The lenses then relay information to a small 
device worn by the patient; the device wirelessly transmits 
it to a computer. This constant data flow will help doct 
better understand the causes of the disease. Future lei 
may also automatically dispense drugs in response to 
pressure changes. 








eople who have lost the 
y to talk, a new "phonetic 
ch engine" from 
is-based Ambient 
oration provides an 
Die voice. Developed in 
jnction with Texas 
uments, the Audeo uses 
rodes to detect neuronal 
Jiy . .als traveling from the 
brain to the vocal cords. 
Patients imagine slowly 
sounding out words; then the 
quarter-size device (located in 
a neck brace) wirelessly 
transmits those impulses to a 
computer or cellphone, which 
produces 



HeartSte^ 

Stents open arteries 
that have become 
narrowed or blocked 
because of coronary 
artery disease. Drug- 
eluting stents release 
medication that keeps 
the artery from narrow- 
ing again. The bio- 
absorbable version 
made by Abbott Labora- 
tories in Illinois goes 
one step further: Unlike 
metal stents, it does its 
job and disappears. 
After six months the 
stent begins to dissolve, 
and after two years it's 
completely gone, 
leaving behind a 
healthy artery. 




Muse. 

In the time it takes for broken 
bones to heal, nearby muscles 
often atrophy from lack of use. 
Israeli company StimuHeal 
solves that problem with the 
MyoSpare, a battery-operated 
device that uses electrical 
stimulators — small enough to 
be worn underneath casts— to 
exercise muscles and keep 




erve 

Nerve fibers can't grow along injured 
spinal cords because scar tissue gets in 
the way. A nanogel developed at 
Northwestern University eliminates that 
impediment. Injected as a liquid, the 
nanogel self-assembles into a scaffold of 
nanofibers. Peptides expressed in the 
fibers instruct stem cells that would 
normally form scar tissue to produce cells 
that encourage nerve development. The 
scaffold, meanwhile, supports the growth 
of new axons up and down the spinal cord 





Stabilizing Insoles 



When Erez Lieberman's grandmother suffered a 
dangerous fall, he wanted to ensure it never happened 
again. "But it wasn't till a few years later at NASA that I 
found a way to channel that into something tangible," 
says the MIT graduate student. Using technology 
developed to monitor the balance of astronauts who 
have just returned from space, Lieberman's iShoe 
analyzes the pressure distribution of the feet. Doctor^ 
can use the insole to diagnose balance problems in 
elderly patients before falls occur. 






Smart Pill 



13 California-based Proteus Biomedical has engineered sensors that 



ltr£ 



o 



track medication use by recording the exact time drugs are 
ingested. Sand-grain-size microchips emit high-frequency electrical 
currents that are logged by Band-Aid— like receivers on the skin. The 
receivers also monitor heart rate and respiration and wirelessly 
transmit the data to a computer. "To really improve pharmaceuti- 
cals, we need to do what is now common in every other industry- 
embed digital technology into existing products and network them," 
says David O'Reilly, senior vice president of corporate development. 
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Autonomous Wheelchair 



MIT researchers 
have developed an 
autonomous 
wheelchair that 
can take people 
where they ask to 
go. The chair 
learns about its 
environment by 



listening as a 
patient identifies 
locations— such as 
"this is my room" 
or 'we're in the 
kitchen"— and 
builds maps using 
Wi-Fi, which works 
well indoors (unlike 



GPS). The current 
model, which is 
now being tested, 
may one day be 
equipped with 
cameras, laser 
rangefinders 
and a collision- 
avoidance system. 



• 15 
Gastrointestinal Liner 

Obesity is associated with type II diabetes, which over time wears out the pancreas. 
A gastrointestinal liner developed by Massachusetts-based Gl Dynamics may restore 
the obese to a healthy weight by preventing food from contacting the intestinal wall. 
The Endobarrier is routed endoscopically through the mouth— unlike a gastric bypass, 
no surgery is necessary— and lines the first 2 ft of the small intestine, where the most 
calories are absorbed (nutrients are still absorbed farther down the intestine). 



16 

Liver Scanner 

How healthy is your 
liver? Until recently, 
answering that 
question often 
required a painful 
biopsy. French 
company EchoSens 
has developed a 
machine that scans 
the organ for damage 
in just 5 minutes. 
Studies have shown 
that damaged livers 
become stiffer and 
less elastic, so the 
scanner, called the 
Fibroscan, measures 
the organ's elasticity 
using ultrasound. 
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Portable .Plajysis 



More than 15 million adult Americans suffer from diseases of 
the kidneys, which often impair the ability of the organs to 
remove toxins from the blood. Standard dialysis involves three 
long sessions at a hospital per week. But an artificial kidney 
developed by Los Angeles-based Xcorporeal can clean blood 
around the clock. The machine is fully automated, battery- 
operated, waterproof and, at less than 5 pounds, portable. 



• 17 

Nanoscale 

Adhesive 

Gecko feet are 
covered with 
nano-size hairs 
that exploit 
intermolecular 
forces, allowing 
the lizards to 
stick firmly to 
surfaces. By 
replicating this 
nanoscale 
topography, 
MIT scientists 
have developed 
an adhesive 
that can seal 
wounds or 
patch a hole 
caused by a 
stomach ulcer. 
The adhesive is 
elastic, water- 
proof and 
made of 
material that 
breaks down 
as the injury 
heals. 



19 

Walking 
Simularo^ 

Stroke victims 
are being tricked 
into recovering 
more quickly with 
a virtual-reality 
rehabilitation 
program 
developed at the 
University of 
Portsmouth in 
Britain. As 
patients walk on 
a treadmill, they 
see moving 
images that fool 
their brains into 
thinking they are 
walking slower 
than they are. As 
a result, patients 
not only walk 
faster and farther, 
but experience 
less pain while 
doing so. 




Adding strength to 
prosthetic limbs has 
typically required bulky 
battery packs. Vanderbilt 
University scientist 
Michael Goldfarb came up 
with an alternative power 
source: rocket propellant. 
Goldfarb's prosthetic arm 
can lift 20 pounds— three 
to four times more than 
current prosthetics— 
thanks to a pencil-size 
version of the mono- 
propellant rocket-motor 
system used to maneuver 
the space shuttle in orbit. 
Hydrogen peroxide 
powers the arm for 18 
hours of normal activity. 
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/ "I'm taking an antidepressant, 
but I think I might need more help." 

Approximately 2 out of 3 people being treated 

for depression still have depression symptoms. 

f an antidepressant alone isn't enough, talk to your 

doctor. Your options may include adding ABILIFY 

to the antidepressant you're already taking. 



IFY is the only medicine FDA-approved to treat depression in adults when added 
to an antidepressant (such as Lexaprof Zoloft,* Prozac® Effexor XR* or Paxil CRT 



IF AN ANTIDEPRESSANT 
ALONE ISN'T ENOUGH. 




IMPORTANT SAFETY INFORMATION: 

Elderly patients with dementia-related psychosis (eg, an inability to perform daily activities 
due to increased memory loss) taking ABILIFY have an increased risk of death or stroke. ABILIFY 
is not approved for treating these patients. 

Antidepressants can increase suicidal thoughts and behaviors in children, teens, and young adults. 
Serious mental illnesses are themselves associated with an increase in the risk of suicide. 
When taking ABILIFY call your doctor right away if you have new or worsening depression 
symptoms, unusual changes in behavior, or thoughts of suicide. Patients and their caregivers 
should be especially observant within the first few months of treatment or after a change in 
dose. Approved only for adults 18 and over with depression. 

•Alert your doctor if you develop very high fever, rigid muscles, shaking, confusion, sweating, or 
increased heart rate and blood pressure, as these may be signs of a rare but potentially fatal 
condition called neuroleptic malignant syndrome (NMS) 

• If you develop abnormal or uncontrollable facial movements, notify your doctor, as these may be 
signs of tardive dyskinesia (TD), which could become permanent 

• If you have diabetes or have risk factors or symptoms of diabetes, your blood sugar should be 
monitored, High blood sugar has been reported with ABILIFY and medicines like it, In some cases, 
extreme high blood sugar can lead to coma or death 

• Other risks may include lightheadedness upon standing, seizures, trouble swallowing, or impairment 
in judgment or motor skilis. Until you know how ABILIFY affects you, you should not drive or operate 
machinery 

The common side effects in adults in clinical trials (>10%) include nausea, vomiting, constipation, 
headache, dizziness, an inner sense of restlessness or need to move (akathisia), anxiety, and insomnia, 
Tell your doctor about all the medicines you're taking, since there are some risks for drug interactions. 
You should avoid alcohol while taking ABILIFY. 

You are encouraged to report negative side effects of prescription drugs to the FDA, Visit www.fda.gov/medwatch, or call 1 -80OFDA-1088. 



ABILIFY 

(aripiprazole) 

2mg r 5 mg Tablet 
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ABILIFY 

(aripiprafcole) 

i.i.lD.1 \ 2D. JO mg Tjblati 

This summary of the Package Insert contains risk and safety information for patients about 
ABILIFY. This summary does not include all information about ABILIFY and does not take the 
place of discussions with your healthcare professional about your treatment. Please read 
this important information before you start taking ABILIFY and discuss any questions about 
ABILIFY with your healthcare professional. 

Name 

ABILIFY® (fl-Bltf-fl) (cripiprDiole)(airf^lPra-ZQll) 

What is ABILIFY? 

ABILIFY (aripiprazole) is a prescription medicine used as an add-on treatment to 
antidepressants for Major Depressive Disorder in adults. 

What is depression? 

Depression is a common but serious medical condition, Symptoms may include sadness* 
loss of interest in activities you once enjoyed, loss of energy, difficulty concentrating or 
making decisions, feelings of worthlessness or excessive guilt, insomnia or excessive 
sleep, a change in appetite causing weight loss or gain, or thoughts of death or suicide. 
These could be depression symptoms if they interfere with daily life at home, at work, or 
with friends and last most of the day, nearly every day for at least 2 weeks. 

What is the most important information that I should know 
about antidepressant medicines, depression, and other serious 
mental illnesses? 

• Antidepressant medicines may increase suicidal thoughts or actions in some 
children, teenagers, and young adults 

• Depression and serious mental illnesses are the most important causes of suicidal 

thoughts and actions 

For more information, see the Prescribing Information and the Medication Guide called 
Antidepressant Medicines, Depression and Other Serious Mental fitnesses, and Suicidal 
Thoughts or Actions. 

Who Should HOT take ABILIFY? 

People who are allergic to ABILIFY or to any substance that is in it Allergic reactions have 
ranged from rash, hives and itching to difficulty breathing and swelling of the face, lips, 
or tongue. Please talk with your healthcare professional. 

What is the most important information that I should know 
about ABILIFY? 

Elderly patients, diagnosed with psychosis as a result of dementia (for example, an 
inability to perform daily activities as a result of increased memory loss), and who 
are treated with antipsychotic medicines including ABILIFY, are at an increased risk 
of death when compared to patients who are treated with a placebo (sugar pill). 
ABILIFY is not approved for the treatment of patients with dementia- related 
psychosis. 

Antidepressants may increase suicidal thoughts or behaviors in some children, 
teenagers, and young adults, especially within the first few months of treatment or 
when the dose is changed. Depression and other serious mental illnesses are 
themselves associated with an increase in the risk of suicide, Patients on 
antidepressants and their families or caregivers should watch for new or worsening 
depression symptoms, unusual changes in behavior, or thoughts of suicide. Such 
symptoms should be reported to the patients healthcare professional right away, 
especially if they are severe or occur suddenly. ABILIFY is not approved for use in 
pediatric patients with depression. 

Serious side effects can occur with any antipsychotic medicine, including ABILIFY Tell 
your healthcare professional right away if you have any conditions or side effects, 
including the following: 
Stroke or ministroke in elderly patients with dementia: An 

increased risk of stroke and ministroke has been reported in clinical studies of elderly 
patients with dementia (for example, Increased memory loss and inability to perform 
daily activities). ABILIFY is not approved for treating patients with dementia. 

Neuroleptic malignant syndrome (NMS): Very high fever, rigid 

muscles, shaking, confusion, sweating, or increased heart rate and blood pressure may 
be signs of NMS, a rare but serious side effect that could be fatal. 

Tardive dyskinesia {TO}: Abnormal or uncontrollable movements of face, 
tongue, or other parts of body may be signs of a serious condition known asTD, wnich 
may be permanent. 

High blood sugar and diabetes: Patients with diabetes and those having 

risk factors for diabetes (for example, obesity, family history of diabetes), as well as 
those with symptoms such as unexpected increases in thirst, urination, or hunger should 
have their blood sugar levels checked before and during treatment. Increases in blood 
sugar levels (hyperglycemia), in some cases serious and associated with coma or death, 
have been reported in patients taking ABILIFY, and medicines like it. 

Orthostatic hypotension: Lightheadedness or faintness caused by a sudden 
change in heart rate and blood pressure when rising too quickly from a sitting or lying 
position (orthostatic hypotension) has been reported with ABILIFY. 

Suicidal thoughts: If you have suicidal thoughts, you should tell your 
healthcare professional right away, 
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Dysphagia: Medicines like ABILIFY (aripiprazole) have been associated with 
swallowing problems (dysphagia). If you had or have swallowing problems, you should 
tell your healthcare professional 

What should I talk to my healthcare provider about? 

Patients and their families or caregivers should watch for new or worsening depression 

symptoms, unusual changes in behavior and thoughts of suicide, as well as for anxiety, 
agitation, panic attacks, difficulty sleeping, irritability, hostility, aggressiveness, 
irnpulsivrty, restlessness, or extreme hyperactivity. Gail your healthcare provider right 
away if you have thoughts of suicide or if any of these symptoms are severe or occur 
suddenly. Be especially observant within the first few months of antidepressant treatment 
or whenever there is a change in dose. 

Tell your healthcare provider about any medical conditions you may have and all 
medicines that you are taking or plan to take, including prescription and nonprescription 
[over-the-counter) medicines. 

Bo sura to tall your healthcare provider: 

• If you have suicidal thoughts 

• If you or anyone in your family have or had seizures 

• if you or anyone in your family have or had high blood sugar or diabetes 

• If you are pregnant, plan to become pregnant, or are breast-feeding 

What should I avoid whan taking ABILIFY? 

• Avoid overheating and dehydration 

• Avoid driving or operating hazardous machinery until you know how ABILIFY 
affects you 

• Avoid drinking alcohol 

• Avoid breast-feeding an infant 

What are the possible side effects of ABILIFY? 

Common side effects in adults include: nausea, vomiting, constipation, headache, dizziness, an 

inner sense of restlessness or need to move (akathisra), anxiety and insomnia. 

It is important to contact your healthcare professional if you experience prolonged, 

abnormal muscle spasm or contraction which may be signs of a condition called dystonia. 

What percentage of people stopped taking ABILIFY due to 
side effects? 

In clinical trials, the percentage of adults who discontinued taking ABILIFY due to side 
effects was ABILIFY (6%) and for patients treated with sugar pill (2%). 

Can I safely take ABILIFY while I'm taking other medications? 

ABIUFY can be taken with most drugs; however, taking ABILIFY with some medicines may 
require your healthcare professional to adjust the dosage of ABILIFY, 

Some medicines* include: 

• ketoconazole (NIZORAL®) 

• quimdine (QUIMIDEX®) 

• fluoxetine (PROZAC®) 

• paroxetine (PAXIL®) 

• carcamazepine (TEGRETOL^ 

It is important to tell your healthcare professional about all the medicines you're taking, just to be sure. 

General advice about ABILIFY: 

• ABILIFY is usually taken once a day with or without food 

• ABILIFY should be kept out of the reach of children and pets 

• Store ABILIFY Tablets and the Oral Solution at room temperature 

• For patients who must limit their sugar intake, be aware that ABILIFY Oral Solution 
contains sugar 

• For patients who cannot metabolize phenylalanine (mose with phenylketonuria or PKU), 
ABILIFY DISCMELT® contains phenylalanine 

• If you have additional questions, talk to your healthcare professional 

Find out more about ABILIFY: 

Additional information can bo found at www.abilify.com 

* NIZORAL ks a registered trademark of Janssen Pharmaceutical GUINIDEX is a registered trademark of 
Wyelh Pbarmaceulicals; PflQZAC is a registered trademark of Eli Lilly and Company; PAXIL is a registered 
trademark of Gfa*oSmi(hKllne; TEGRETOL Is a registered trademark of Novaflls Pharmaceuticals. 
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fter nine long years, in 1 783 
American patriots defeated 
*\ the British soldiers of King 
Jv^ George III and won our 
£-^ independence from 
Z England, Soon Fireworks 
t lit the night sky above 
E town squares and ''Yankee 
? Doodle** was sung in the 
C streets. 1 freedom reigned 
for a new nation— the United 
States of America. 

r*r th 
actual size ' "- " - 

vj-iftmm ■-' Most likely, the victorious Americans 

bought their Hags, fireworks and lihations with the most desired 
p currency of the day, Spanish colonial silver dollars of considerable 
eft and quality. Now, thanks to a recent discovery, you can own 
at very coin — the Silver Dollar of the American Revolution! 

Congress Chose This Silver Dollar 
Our First Legal Tender 

orge Washington. Thomas Jefferson and Ben Franklin recognized 
at the Spanish Silver Dollar was the most desired coin in colonial 
\merica. Jefferson recommended the Continental Congress adopt it 
as our nation's first monetary standard of value. The Congress agreed, 
and the rest is history,. .tangible history that you can now own at an 
amazingly affordable price . 

lerica's History in the Palm 
>f Your Hand 

agine the kind of historic significance this coin represents, A typical 
aftsman during the Revolutionary War-era earned about ten of these 
Silver Dollars in a month, using them in the shops, markets and 
taverns. Imagine the huge spending power of these coins compared 
to today's paper money! 

Lost Treasure or Massive 
Silver Dollars 

Each of these heavy silver dollars weighs over 416 grains of .903 fine 
silver. With the price of silver recently soaring past $20 per ounce, 
the silver value alone is an important consideration. Each of these 
Silver Dollars was recovered from a colonial-era galleon lost off the 
American coast, which adds luster to its value as a collector's item. 



True History at an Affordable Price 

Authentic items from the time of the Revolutionary War are rarely 
found or can be seen only in museums. Over the last 225 years most 
of these silver dollars have been lost or melted down for their precious 
silver. So what would you expect to pay for an authentic silver dollar 
from that time? These coins currently sell elsewhere for as high as 
S295. But because of this historic discovery, for a limited time you 
can own the coin of our Founding Fathers, the Silver Dollar of the 
American Revolution for just $49! 

Don't Miss Out-Call to Reserve 
Yours Now 

You will receive your coin mounted in a handsome full color panel 
and housed in a protective acrylic case. The panel describes the 
fascinating story of this classic American Silver Dollar, togcdier 
with a Certificate of Authenticity. 

Give the Silver Dollar of the American Revolution to family and 

friends and save! 

Single coins are only $49 plux xfh 

Pack of five is only $220 plus slh SAVE $25! 

Pack of ten is only $425 plus s/h SAVE $65! 

CALL 24 HOURS A DAY: 1-888-201-7138. Our helpful staff is 
ready to help you. 

Risk Free Money-Back Guarantee 

Own your Silver Dollar of the American Revolution for a full month 
Risk Free. You mnst be 100% satisfied, or return it via insured 
mail within 30 days of receipt for a prompt refund less shipping 
and handling, 

Toll-Free 24 hours a day 

1-888-201-7138 
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Stephenville residents re-enact responses to bizarre lights seen above their central-Texas 
town in January 2008 and again in October and November. 
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WHAT WERE THE SPEED-SHIFTING, COLOR-MORPHING UFOS THAT 
MYSTIFIED HUNDREDS OF EYEWITNESSES AROUND STEPHENVILLE, 
TEXAS, LAST JANUARY? OPTICAL ILLUSIONS? SECRET MILITARY 
OPERATIONS? ALIEN SPACESHIPS? PM INVESTIGATES. 




"IT WAS THE MOST BEAUTIFUL SUNSET I'D EVER SEEN," SAYS STEVE ALLEN, 

who has seen 50 years of sunsets in central Texas. "That's what I first thought." 

It was Jan. 8, 2008, and the trucking entrepreneur was sitting around a fire out- 
side the Selden, Texas, home of Mike Odom, his friend since first grade. Then he 
saw the lights — orbs that glowed at first, then began to flash. "There was no regular 
pattern to the flashing," he says. "They lined up horizontally, seven of them, then 
changed into an arch. They lined up vertically, and I saw two rectangles of bright 
flame. That's when I knew it was a life-changing experience." He watched the lights 
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drift north toward Stephenville, the seat 
of Erath County. "They came back a few 
minutes later," Allen says, "this time 
followed by two jets — F-16s, I think." 
Allen, who owns and flies a Cessna, has 
seen plenty of military planes over the 
years. "The jets looked like they were 
chasing the lights, and the lights 
seemed to be toying with them. It was 
like a 100-hp car trying to keep up with 
alOOO-hpone." 

Odom also saw the lights and called 
to his wife, Claudette, who came out- 
side in time to see the second display. 
When Allen returned home, he phoned 
friends at the local airport who checked 
with the Fort Worth airport tower. "Both 
said nothing was flying," Allen says. 

That night, James Huse, a former Air 
Force navigation specialist, was in 
downtown Stephenville saying good- 
night to a couple of friends. "Out of the 
corner of my eye I saw two red orbs mov- 
ing overhead," he says, "the reddest 
things I'd ever seen in the sky. They 
came right in front of me at 2000 ft 
about half a mile away. They weren't 
going that fast, maybe 60 mph. They 
didn't make any noise." 

Outside Dublin, about 15 miles 
southwest of Stephenville, Constable 
Lee Roy Gaitan finished eating a slice of 
his wife's birthday cake, then headed 
out to his patrol car to get his wallet so 
his family could watch Mr. Bean on pay 
per view. That's when he saw the lights. 
"First, I saw a yellow-red orb the color of 
lava in a volcano," he says. "Then, 
instead of the red orbs, there were nine 
or 10 flashing lights maybe 3000 ft in 
the air, bouncing and very bright. They 
hovered there, strobing for 2 or 3 min- 
utes, bright like German auto head- 
lights. Then they shot off at blazing 
speed like a school of fish, you know, 
when it's frightened." Later, Gaitan 
says, two jets flew over. 

The next day Allen called Angelia 
Joiner, a reporter at the Stephenville 
Empire-Tribune, and told his story. The 
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STEVE ALLEN 
Trucking Company 
Owner 

"The flashing lights 
lined up horizontally, 
seven of them, then 
changed into an 
arch. They lined up 
vertically, and I saw 
two rectangles of 
bright flame. It was 
a life-changing 
experience." 





LEEROYGAITAN 
Constable (left) 

"First, I saw a yellow-red orb the color of lava in a volcano 
Then there were nine or 10 flashing lights at maybe 
3000 ft in the air, bouncing and very bright." 



JAMES HUSE 
Retired (far right) 

"I saw two red orbs 
moving overhead— the 
reddest things I'd ever 
seen in the sky. They 
came right in front of me 
at 2000 ft about half a 
mile away. They weren't 
going that fast; maybe 60 
mph. They didn't make 
any noise." 



MACMCKINNON 

Publisher/Editor 

(right) 

"/ saw a very bright 
light in the sky that 
was very high. It 
never moved. It 
wasn't a star, wasn't 
a plane. I believe that 
all people are seeing 
is some kind of 
military experiment." 





paper published Joiner's piece — 
"Possible UFO Sighting"— on Jan. 10. It 
was the first of her numerous articles 
about the lights. On Jan. 11, Joiner 
called Maj. Karl Lewis, public affairs 
officer of the 301st Fighter Wing at the 
Naval Air Station Joint Reserve Base Fort 
Worth (formerly Carswell Air Force Base 
and now used by all the services). Lewis 
said the base had nothing flying the 
night of the sightings. Other nearby 
bases issued similar denials. 

It all added up to the most dramatic 
UFO incident in more than a decade. 
"Texas Town Abuzz Over Dozens of UFO 



Sightings," wrote Foxnews.com. "Are 
UFOs Invading Texas?" asked Texas 
Monthly. "UFOs Put Stephenville in 
World Spotlight," said the Fort Worth 
Star-Telegram. CNN showed up, along 
with ABC, the BBC and other TV crews 
from as far away as Japan. So did Bill 
O'Reilly and Larry King. A longtime UFO 
fan, King devoted a segment to Stephen- 
ville and interviewed Gaitan and Joiner. 
Jake and Dorothy's Cafe, near the court- 
house square, became a favored jour- 
nalist hangout. "One day I went into 
Jake and Dorothy's for coffee, the way I 
always do," Huse says, "and there was a 



TV crew on one side of me and report- 
ers on the other." 

The Stephenville sightings had all the 
elements of a classic UFO incident — first 
reports, official denials, independent 
witnesses stepping forward. The Texas 
dairy town of 17,000 with the statue of a 
cow in the main square had joined 
Roswell, Area 51 and other small places 
as an iconic name in the annals of UFOs. 

ON THE DECEMBER NIGHT I DRIVE 

from Dallas to Stephenville, the moon 
is in congruence with Venus and Jupiter: 
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The two planets and crescent suggest a 
flag's heraldic pattern. By the end of the 
evening, the sinking moon is huge and 
orange, like a Ferris-wheel-size slice of 
cantaloupe hung in the trees. 

The illusion that the moon is bigger 
near the horizon is just one of the tricks 
our eyes play on us when we observe 
objects in the heavens. Humanity has 
long infused these mysterious shapes 
and lights with portents and meanings 
interpreted according to the cultural 
notions of the day. The star-related dei- 
ties of the Egyptians, the godlike comets 
of the Greeks, the mysterious shapes in 
the skies of Renaissance frescoes — all 
were forerunners of flying saucers. "The 
tendency to believe in the paranormal 
appears to be there from the beginning," 
Christopher Bader, a Baylor University 
sociologist, told LiveScience. "What 
changes is the content. Few people 
believe in fairies and elves these days. 
But as belief in fairies faded, other 
beliefs, such as belief in UFOs, emerged 
to take its place." 

There is no dispute that UFOs exist — 
that is, objects flying through the sky 
that are unidentified. (In fact, one in 
seven Americans say they have seen 
UFOs.) But that, of course, does not 
mean they are ships from a distant gal- 
axy. We humans tend to leap to conclu- 
sions, imagining alien spacecraft while 
discounting more likely explanations. 

Over the centuries, the technology to 
record UFOs has evolved from marks on 
clay to video clips, and the causes of 
sightings may have changed from 
comets to secret aircraft, but the psy- 
chological pattern endures: It is the 
story of people projecting hopes and 
fears onto objects in the sky. 



THE MUTUAL UFO NETWORK (MUFON), 

which is probably the most influential 
organization within the highly combat- 
ive and suspicious UFO community, 
received so many reports about the 




An F-16 banks after ejecting a string of flares designed to fool antiaircraft missiles. 
The military does not discuss details of flares for fear of betraying decoy strategies. 




It was the biggest 
UFO sighting in 
years, witnessed by 
thousands of 
Phoenix residents— 
a string of bright 
lights that appeared 
around 10 pm on 
Mar. 13, 1997, 
before disappearing 
over the Estrella 
mountain range. The 
Air Force initially 



claimed that no 
warplanes were in 
the area. Two 
months later, 
officials from 
Davis-Monthan Air 
Force Base near 
Tucson cited a 
logbook error and 
confirmed that 
Maryland Air 
National Guard A-10 
pilots completing a 
training exercise 
ejected leftover 
illumination flares 
near Phoenix before 
returning to base. 
"One of our guys had 
about 10 or so left," 
Lt. Col. Ed Jones 



told the Arizona 
Republic, "so he 
started to puke 
them out, one after 
another." Illumina- 
tion flares on 
parachutes form 
long-lasting shapes 
in the sky, but other 
airplane flares act 
much differently. 
Decoy flares spoof 
the sensors of 
antiaircraft missiles. 
Infrared decoys form 
heat signatures that 
resemble those of 
airplanes. Since 
some missiles 
discriminate targets 
by their movement, 
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Seeing, 

Not 

Believing 



Why are people who see isolated lights so 

sure they are observing a solid UFO? The 
same reason the ancients saw figures in the 
stars: A need to make sense of what's 
around us, says Stanford ophthalmology 
professor Michael Marmor. "If you see lights 
that seem to form a circle, you try to fill it 
in," he says. Viewing the illusion developed 
by psychologist Gaetano Kanizsa in 1955 
(opposite), observers think they see an intact 
triangle brighter than the surrounding space. 



PHOTOGRAPH BY DEFENSE IMAGERY 
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The 1997 Phoenix lights were actually 
parachute-equipped illumination flares. 



kinematic decoys are 
designed to fly as fast 
asthewarplanethat 
ejects them, at least 
briefly. "Some even 
come with thrusters," 
says Dennis Clark, a 
countermeasures 
engineer at BAE 
Systems. These flares 
extinguish quickly, 
which from the ground 
could appear to be 
unearthly acceleration. 
New missiles have 
sensors that use color 
to distinguish target 
airplanes, so a new 
type of multispectral 
flare changes hues to 
defeat them. 
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Stephenville lights that the Colorado- 
based group set up an open hearing in 
nearby Dublin, Texas, birthplace of 
Dr Pepper and golfer Ben Hogan. On 
Sat, Jan. 19, some 500 people streamed 
into the 1909 brick building that is 
home to the local Rotary Club. "Every- 
where I turned there were TV tripods," 
says Steve Hudgeons, a Fort Worth con- 
struction project manager and chief of 
MUFON's investigations in Texas. 

Many people in attendance were 
simply curious. A few wore tinfoil caps. 
But more than 200 people came forward 
to tell their stories, with some sightings 
going back 30 years. Hutcheons and 
other MUFON investigators considered 
about 20 reports to be substantive and 
relevant to the Jan. 8 incident and prom- 
ised to publish a report. 

On Jan. 23, 12 days after denying it 
had planes in the air, the military 
reversed itself. According to a carefully 
worded press release issued by Air Force 
Reserve Command Public Affairs, "Ten 
F-16s from the 457th Fighter Squadron 
were performing training operations 
from 6 to 8 pm on Jan. 8 in the Brown- 
wood Military Operations Area [MOA], 
which includes the airspace above 
Erath County." 

Why the flip-flop? "It was an internal 
communications problem that has now 
been fixed," says 301st Fighter Wing 
spokesman Lewis. Inconsistent disclo- 
sures by the military have often fueled 
UFO speculation. The military changed 
its story about Roswell numerous times 
after 1947, when Air Force officials first 
claimed to have "captured" a flying sau- 
cer, then denied it. 

Adding to the atmosphere of mis- 
trust is the military's refusal to release 
details of operations, including train- 
ing flights. Lewis declines to give specif- 
ics on hardware or tactics used over 
Erath County. During training, he says, 
"we fly like we fight." 

By mid-February the Empire-Tribune 
had lost interest in the Stephenville 



lights; their reporter Joiner had not. She 
left the paper to run a Web site about the 
sightings, funded by Allen. The Dublin 
Citizen, however, continued to pursue 
the story. Publisher and editor Mac 
McKinnon, a former Air Force historian 
whose office is hung with model war- 
planes from his days in the service, saw 
some curious lights in January. "I believe 
the military has all sorts of exotic pro- 
pulsion systems and other technologies 
we don't even know about," he says. He 
assigned the story to reporter Jon 
Awbrey, who also saw lights — "a triangle 
with squares at the corners." 

Awbrey put me in touch with Dublin 
police chief Lannie Lee. In January two 
of his men had taped one of the lights 
using the dashboard video in their 
patrol car. He had not made the tape 
public. "I didn't want any notoriety to 
be attached to the department," the 
mild-mannered chief says. 

He pulls out a VHS tape and leads 
me to the back of the station and puts it 
in the machine. On the screen, a dot 
appears against a black sky and begins 
to dance. The camera zooms in on a 
shimmering, bouncing but otherwise 
featureless circle of light. "It goes on 
like that for about an hour," Lee says. 

The reports from January reminded 
another Dublin resident, machinist 
Ricky Sorrells, of a huge object he says 
he saw in December when he was deer 
hunting. "I looked at it through the 
scope on my deer rifle," Sorrells tells me 
over burgers at the Dublin Dairy Queen. 
He is a big man who has just come in 
from hunting, dressed in full camou- 
flage. He describes what he saw as a 
"huge gray object," the color of galva- 
nized metal, with no rivets, bolts or 
seams. "It was about 100 ft tall and 
about 300 ft up in the air," he says, com- 
paring the height of the object to the 
grain elevator where he once worked. 

It was the first of several sightings for 
Sorrells. He captured one of them on 
video. In the Dairy Queen, he unfolded 
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ON FURTHER REVIEW ... 

CULTURAL 
INFLUENCES 




Marine Corps 
officer and avia- 
tion enthusiast 
Donald Keyhoe's 
first book 
contends that 
the Air Force is 
covering up 
evidence of 
UFOs. 




On June 24, 
1947, pilot 
Kenneth Arnold 
claimed he saw 
gleaming aircraft he 



later described as 
"saucerlike objects." 
He had no photos to 
bolster the first and 
most famous report 
of a flying saucer. 
In Fate magazine, 
Arnold wrote: 
"I would have given 
almost anything that 
day to have had a 
movie camera." 
His vision of 



saucer-shaped 
craft was quickly 
embraced by 
popular culture, 
showing up in 
comics, movies, 
even children's toys. 
Astronomer Carl 
Sagan noted that 
depictions of UFOs 
in entertainment 
often have a strong 
influence on how 
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^4 



nan.. 
saucer 5 



'Xh^JKi- 



. 



\*f.B 



While it may not have lived up to its 
tagline as "the greatest shock film of 
all time," this sci-fi B-movie classic 
features Ray Harryhausen's special- 
effects magic as animated flying 
saucers with now-standard shapes 
obliterate practically every inter- 
national landmark. 



Teenage brothers 

Dan and Grant 
Jaroslaw claim to 
snap sensational 

Polaroids of a 
UFO over Lake St. 
Clair, near Detroit. 
The images make 
front-page news 
and survive initial 



but the boys 

later admit it' 

a hoax. 



observers perceive 
phenomena in the 
sky. Sure enough, 
over the next few 
years UFO sightings 
increasingly 
mentioned silvery, 
saucer-shaped 
objects. Such UFO 
iconography is 
reinforced by a 
cultural feedback 
loop: a report offers 
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his cellphone and handed it to me. I 
saw a tiny video of a barely discernable 
white shape moving through the sky. 



AFTER ITS DUBLIN OPEN HEARING, 

MUFON filed Freedom of Information 
Act requests with the military branches 
and other governmental agencies. Only 
the Federal Aviation Administration 
and the National Weather Service 
acknowledged they had relevant infor- 
mation and forwarded radar data. 

In July, the group released its report, 
which suggests that several fighters as 



well as an Airborne Warning and Con- 
trol System (AWACS) plane were in the 
area. But so, they claim, was a mysteri- 
ous large object, without the required 
transponder that identifies and locates 
aircraft. The report concludes that a 
very large unidentified craft or object 
"was tracked on radar for over an hour. 
Most of the time, the object was either 
stationary or moving at speeds of less 
than 60 mph. At 7:32 pm, the object was 
tracked accelerating to 532 mph in 30 
seconds and then slowing to 49 mph 
only 10 seconds later." 

Radar blips would seem to present a 



positive, nonsubjective way to observe 
UFOs. Studies from the Condon Report, 
published in 1968 by the University of 
Colorado, to the Air Force's Blue Book 
project to a 1997 evaluation by the Soci- 
ety for Scientific Exploration, however, 
have found that radar can be "fooled" in 
simple ways. Anomalous propagation, 
or false echoes, is most often caused by 
ground clutter, often a result of low- 
level temperature inversions that muf- 
fle ground radar's electronic pulse and 
lead to a circular scatter of returns 
based on hits from buildings and trees. 
In extreme examples, called ducting, 



PHOTOGRAPHS BY EVERETT COLLECTION (1956, 1975 AND 1977) 
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intriguing new 
details; the 
entertainment 
industry amplifies 
those images; and 
future sightings 
"confirm" their 
existence. Hoaxes— 
pie-plate photos, 
crop circles, Alien 
Autopsy: (Fact or 
Fiction?) on the Fox 
network— a bet the 



process, no matter 
how conclusively 
debunked. Just as 
the ancients were 
inclined to see gods 
and flaming chariots 
in the skies, modern 
humans became 
primed to see 
saucers and aliens 
whenever something 
strange appeared 
overhead. 



UFO sightings 
evolve with the 
culture. By the '60s, 
classic saucer 
images had started 
to fade. Instead, 
people began 
reporting more 
direct contact with 
aliens (who often 
resembled the 
big-eyed creatures 
seen in the TV movie 



The UFO Incident). 
But a darker strain 
emerged, when 
tales of gray 
aliens performing 
experiments on 
human abductees 
flourished. UFO 
stories sometimes 
took on spiritual 
dimensions: Aliens 
were godlike 
creatures coming to 



save our planet— 
or transport us to 
a better one. 

In recent years, 
most UFO reports 
have grown far less 
sensational; many 
sightings these days 
simply describe 
lights in the sky. 

Arnold regretted 
not having a camera 
at hand during his 




UFOs evolve from sleek saucers 

to clusters of lights in Steven 

Spielberg's Close Encounters of the 

Third Kind. The film brings religious 

overtones to the topic, implying that 

belief in aliens is a matter of faith, 

not science. E.T.: The Extra-Terrestrial 

(1982) echoes that theme. Together, 

the films gross over $1 billion. 



report seeing V- 
and boomerang- 
shaped lights 
in March 1983. 
It's a hoax by 
pilots flying out 
of Stormville, 
N.Y., who rig their 
planes with extra 
lights before for- 
mation flights. 




ae 

abduction by "the 

visitors." A 1989 

movie based on 

the book stars 

Christopher 

Walken; in 1999, 

the National 

UFO Conference 

names Strieber 

"UFOIogistofthe 

Year." 



Ed Walters 
takes photos 
of a purported 
spacecraft over 
the Florida 
panhandle- 
but acciden- 
tally leaves the 
model (made of 
Styrofoam plates 
and bowls) in his 
house when he 
moves, and new 
i owners find it. 



sighting. Today 
camera phones and 
video cameras are 
ubiquitous. And yet 
clear, detailed 
images have all but 
disappeared from 
the photographic 
record. Even the 
clearest recent 
images are little 
more than glowing 
dots and squiggles. 



On March 14, 
2008, residents 

of Wesley 
Chapel, Fla., are 
spooked by a 
hovering, rotat- 
ing triangle of 
blue lights and 
a blinking red 
light. The sheriff's 
office confirms 
it's a hoax— a 
homemade bal- 
loon with lights, i 



the temperature inversion can bend the 
beam all the way back to the Earth's sur- 
face, so a surprising radar blip turns out 
to be a hill or a building. With the intro- 
duction of more advanced filtering soft- 
ware over the past decade, the number 
of UFOs attributed to false returns has 
decreased significantly. 

Former Air Force pilot, astronomer 
and longtime UFO skeptic James 
McGaha believes that some such form 
of radar scatter was responsible for the 
returns that MUFON interpreted as a 
solid object. The FAA did not describe 
any such object, nor was it clear 



whether it was in the Brownwood MOA. 
"They had a huge amount of data," 
McGaha says, "and they just pulled a 
few bits of information out of it and 
drew a line." 

In the fall, just when it seemed as 
though Stephenville might be forgot- 
ten, the sightings began again. People 
were no longer hesitant to come 
forward. Their descriptions often com- 
pared the lights to arc welding or burn- 
ing magnesium — lights bright enough 
to interrupt a little league football game 
in Stephenville. The descriptions fol- 
lowed a pattern similar to the one 



experienced by Peggy Delavergne. On 
the night of Nov. 18 she saw lights while 
driving her children home to Stephen- 
ville after a basketball game in Dublin. 
"At first there were two very bright gold 
lights," she says. "Then there were more 
lights, like a string of pearls — not quite 
a circle and not quite egg-shaped. My 
husband was in another vehicle, and he 
saw them too. He called me on his cell- 
phone and asked me, 'Do you see that?' 
I don't know whether it was from some- 
where else or from the military, but 
something is going on out there." 

A high school student named Carli 
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Crutcher shot a photo of the lights that 
Mac McKinnon ran in the Dublin 
Citizen. It shows streaky, stringy forms. 



WHAT'S IN THE SKY? SOME SKEPTICS, 

like McGaha, believe that the Stephen- 
ville, Phoenix and many other sightings 
can be attributed to military aircraft 
and evasion or illumination flares. 

Flares have a long association with 
UFO sightings. One night in late Febru- 
ary 1942, the sky over Southern Califor- 
nia lit up with strange blinking lights 
near various defense plants. In what has 
become known as the Battle of Los Ange- 
les, the Navy unloaded four batteries of 
antiaircraft artillery at what turned out to 
be a balloon carrying a red flare. A decade 
ago, mysterious lights seen by thousands 
of Phoenix residents were actually left- 
over flares dumped by A-10 pilots with 
the Maryland Air National Guard. 

Some Erath County residents dis- 
miss the flare theory. "I've seen military 
flares," Allen says. "They are not even 
the same color as the ones I saw." But 
evasion-flare technology evolves rapidly, 
as the military tries to keep one step 
ahead of the increasingly sophisticated 
tracking capabilities of antiaircraft mis- 
siles. At one time evasive maneuvers 
consisted of sharp turns against the 
sun. When missiles got smarter, pilots 
began dropping bright flares; infrared 
seekers homed in on the decoys while 
warplanes fled from the field of view. 

But today's missiles can track far 
more than the heat signatures of 
engines. They can pick out targets 
among decoys by discerning a war- 
plane's movement and shape. Spectral 
sensors on missiles can even detect the 
color differences between a jet engine 
and a flare. In response, the military has 
deployed a variety of flares that can 
move under their own power and 
change color. 

People in Erath County are certainly 
familiar with warplanes. During my 
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ON FURTHER REVIEW 



TOP-SECRET AIRCRAFT 





Spy and stealth 
planes— some 
with bizarre, 
bat-shaped wings, 
others with 
triangular silhou- 
ettes that imply 
otherworldly 
designs— have long 
generated UFO 



sightings and lore. 
And official denials 
feed rumors that the 
government isn't 
telling us about alien 
ships. The CIA 
estimates that over 
halfoftheUFOs 
reported from the 
'50s through the 
'60s were U-2 and 
SR-71 spy planes. At 
the time, the Air 
Force misled the 
public and the media 
to protect these 
Cold War programs; 



it's possible the 
government's 
responses to current 
sightings of 
classified craft— 
whether manned or 
remotely operated- 
are equally evasive. 
The result is an 
ongoing source of 
UFO reports and 
conspiracy theories. 
Here are the 
Earth-built craft that 
likely have lit up 911 
switchboards over 
the years. 




RQ-3 Darkstar 




First Test Flight: 1996 Deployment: None (it was canceled in 
1999) Declassified: 1995 Size: 15 ft long; 69-ft wingspan 
Performance: 288 mph (cruising speed); 45,000+ ft (max. alt.) 
UFO Link:lhe official life span of this unmanned spy plane was 
brief and disappointing, with a crash and a program cancellation 
after just three years. But in 2003, Aviation Week reported that a 
similar stealth UAV was being used in Iraq— fueling speculation that 
the government scrapped the craft publicly only to secretly 




U-2 

Lockheed Martin 




• First Test Flight: 
1955 

• Deployment: 
1957 to present 

• Declassified: 
1960 •Size: 49 ft 
long; 80-ft wingspan 

• Performance: 
410 mph (max. 
speed); 85,000 ft 
(max. alt.) 

• UFO Link: 
Designed for 
high-altitude 
reconnaissance, the 
U-2's long, gliderlike 
wings and silver 
color would have 
been notable to 
observers on the 
ground and in the 
sky. In the 1960s 
the airplane was 
painted black to 
avoid reflections. 
The U-2 is also 
famous for being 
among the first 
classified planes to 
be flown from the 
Air Force's secret 
test facility at 
Groom Lake, 
Nev.— aka Area 51. 




• First Test Flight: 
1964 

• Deployment: 1966 to 
1990, 1995 to 1998 

• Declassified: 1964 

• Size: 107 ft long; 
56-ft wingspan 

• Performance: 2432 
mph (max. speed); 
85,000 ft (max. alt.) 

• UFO Link: The tailless 
spy plane has an even 
more unusual cross 
section than the U-2. 
This Area 51 alum was 
briefly reactivated in 
the 1990s, and rumors 
of afollowup— the 
now-legendary Aurora 
project— have supplied 
both UFO believers and 
skeptics with a possible 
source of unexplained 
sightings. 



P-791 
Lockheed Martin 




• First Test Flight: 2006 

• Deployment: Unknown 

• UFO Link: Plane spotters' photos 
and videos blew the top-secret cover 
off a 5-minute inaugural flight in 
Palmdale, Calif. The hybrid airship— it 
uses gas and a wing shape for 

lift— fuels speculation that classified 
airships quietly roam the night skies. 




F-117A Nighthawk 
Lockheed Martin 




• First Test Flight: 1981 

• Deployment: 1983 to 2008 

• Declassified: 1988 

• UFO Link: This long-range stealth 
fighter, which could stay aloft 
indefinitely thanks to midair 
refueling, remained classified 
through much of the 1980s during 
test flights at Tonopah Test Field 
Range in Nevada, 80 miles from the 

legendary Area 51 Groom Lake facility. Along with the B-2 Spirit, the 
batlike F-117A was a perfect candidate for triangular UFO sightings. 





B-2 Spirit 
Northrop Grumman 





• First Test Flight: 1989 • Deployment: 1997 to present 

• Declassified: 1988 • Size: 69 ft long; 172-ft wingspan 

• UFO Link: Although the long-range bomber was never a true "black aircraft," since it was 
displayed to the public approximately eight months before its first flight, an airborne B-2 is a 
UFO report waiting to happen. It looks like an alien craft from nearly any angle and specifi- 
cally like a flying saucer when viewed head-on or in profile. 



PHOTOGRAPH BY GETTY IMAGES (B-2) 



ON FURTHER REVIEW 




The most provocative imagery to emerge from the Stephenville 
sightings came from resident David Caron, who videotaped 
EffGCtS squiggling, multicolored lights on Jan. 19, 2008, that he says must 

have been a UFO (below, left). "You could see it much better 
through the camera than just with the naked eye," he told the 
Stephenville Empire-Tribune. That might have been the problem. 
"Video cameras record at about 30 frames per second," says 
George Reis of Imaging Forensics. "This recording refreshes twice 
per second, so very long exposures are being used." Caron was 
likely filming a distant, stationary light. "A handheld exposure of a 
bright light results in light streaks from camera movement that 
would look like these images," Reis says. The color shifts, he adds, 
may be from color mosaic filtration on the camera's CCD chip. The 
History Channel's UFO Hunters reproduced a similar effect with a 
video camera set to night mode zoomed in on a cluster of colored 
lights across the lab (below, right). UFOIogists on Internet forums 
did the same by shooting the star Sirius, which is known for its 
luminescence and vivid coloring. 




NATURAL NIGHTLIGHTS 



the horizon around 
dusk or dawn; it 
trails only the moon 
in luminosity; and 
depending on the air 
mass in front of the 
viewer, the planet 
can be magnified 
into a ball or seem 
to skip around. 
World War II pilots 
mistaking it for a 
Japanese plane 
once shot at it. 

• PLASMA: 
Some 60 miles 
up, electrons that 
shower the 
atmosphere interact 
with neutral atoms 
and release bursts of 
photons. In 2006, 
the United 
Kingdom's Defence 
Intelligence Staff 
concluded that the 
resulting aurora 
generates a number 
of the country's 
annual sightings. 

• METEORS: 
About 25 million 
pass through 
the atmosphere 
daily— some 
resulting in showy 
midair displays that 
have been mistaken 
for UFOs since 

as early as 1965, 
when residents of 
Kecksburg, Pa., 
were bewildered 
by a meteor. 

• LENTICULAR 
CLOUDS: 
Stratified and 
saucer-shaped, they 
tend to form near 
mountains. In July 
2008, the North 
Wales Pioneer ran a 
resident's "strange 
images"— of a 
lenticular cloud. 



I 



Screen grabs: David Caron's (above, left), 
and the History Channel's re-creation. 




PHOTOGRAPH BY STEPHANIE DE ROUGE (JON AWBREY); ASSOCIATED PRESS (VENUS) 
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visit, I get a taste of the 3200-square- 
mile Brownwood MOA in action. Heli- 
copters and jets fly day and night. One 
afternoon, while I'm driving to Dublin 
on Highway 377, a T-38 Talon super- 
sonic jet trainer rips past only a few 
thousand feet above the road. 

The MOA is well-known to the lead- 
ing civilian authority on Texas airspace, 
Steve Douglass. The author of Military 
Monitoring and an expert consulted by 
Aviation Week, Douglass has been track- 
ing operations from his base in Amarillo 
for a quarter century. He is part of the 
so-called interceptors network, the 
plane spotters caricatured in the film 
Broken Arrow as "those guys in lawn 






JONAWBREY 
Reporter 

"As far as what I 
saw, it was 
probably mili- 
tary. Think of 
the secret 
aircraft in the 
'60s; we have 
no idea what 
they're produc- 
ing now. And 
they're never 
going to tell us." 



chairs" staking out runways and bases. 
"Brownwood is used by Navy, Air Force 
and Army units," Douglass says, "includ- 
ing Apache helicopters, B-ls, C-130s and 
F-16s. There are AWACS from Tinker 
AFB in Oklahoma City and KR-135 tank- 
ers from Altus in southwest Oklahoma. 
The airspace is especially active these 
days, with the new F-35 tactical fighter 
being assembled at a factory in Fort 
Worth and tested in the MOA." Lock- 
heed Martin spokesman John Kent con- 
firms that on Jan. 8, 2008, the first — and 









until June 2008, the only— F-35 test 
plane, the AA-1, was in Fort Worth, but it 
was not in the air that night. "It's 
restricted to daytime flight," Kent says, 
so that chase planes can monitor it. 



STEPHENVILLE IS ONLY THE LATEST IN 

a long list of UFO incidents that are 
likely based on military operations, 
starting with the Battle of Los Angeles. 
Whether the recent Texas sightings 
were flight exercises involving evasion 
flares or tests of an existing plane, a new 
plane or a UAV, any military activity in 
the area is likely to remain unexplained 
for awhile. We now know about the 
secret programs behind the UFO sight- 
ings of decades ago. But what of pro- 
grams that are still secret? 

In the past, many projects sponsored 
by DARPA, which was behind the origi- 
nal Stealth and UAV research, have 
begun as secret black programs before 
showing up as public white ones. One 
example: stratospheric sensors devel- 
oped for high-altitude airships under the 
ISIS program, which may have existed 
for years before it was made public in 
2004. (Its funding for 2007 was $24.7 
million.) These sensors could be used 
on huge wing- or boomerang-shaped 
blimps that can fly at altitudes of more 
than 60,000 ft and hover unmanned for 
months. "There have been many sight- 
ings of large, slow-moving triangle- 
shaped airships," says Steve Douglass, 
"starting with a sighting near Antelope 
Valley, Calif., in 1990." For many years 
airliners and ground observers have 
reported boomerang-shaped craft near 
Groom Lake. 

The tethered "aerostat" lighter-than- 
air craft, which appeals to many agencies 
as a so-called poor man's satellite, also 
may trigger sightings. The Air Force uses 
these surveillance systems along the 
U.S.-Mexico border to support antidrug 
operations. The departments of Defense 
and Homeland Security are evaluating 
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TOP 10 UFO HOTSPOTS 



An uptick in sight- 
ings over Santa 
Rosa County, Fla., 
could stem from 
the presence of 
an air wing that 
tests every fighter, 
bomber, unmanned 
aerial vehicle 
and weapon in 
the Air Force 
inventory. Military 
refueling lanes 
crisscross the 
nation, and lights 
from air tankers 
and warplanes 
flying at night in 
close formation 
could appear as 
triangles of light 
from the ground. 
Psychology may 
also play a role. 
Westmoreland 
County, Pa. (pop. 
362,326), which 
records more 
sightings than the 
metro Houston 
area (pop. 3.9 
million), includes 
Kecksburg, the 
location of a 
reputed 1965 UFO 
crash. Residents 
there may be more 
likely to report 
strange lights to 
a UFO group. 



Where is UFO 
country? To 
find out, PM con- 
sulted the Center 
for UFO Studies, 
which maintains a 
database of sight- 
ings reported from 
1947 to 2005. 
Illinois-based 
CUFOS gathers 
data from UFO 
reporting groups 
and public records, 
including Project 
Blue Book. (If sev- 
eral people report 
the same sighting, 
CUFOS registers it 
as a single event.) 
For a broad com- 
parison, we ranked 
both metropolitan 
and more sparsely 
settled counties. 
Why did these 
10 top the list? 
Perhaps because 
some are close to 
military training 
zones called Spe- 
cial Use Airspace. 



REPORTED UFO INCIDENTS 
(1947-2005) 



Major Metro Counties 

O Los Angeles, CA: 1346 

King, WA: 621 

© Cook, IL: 468 

O Maricopa, AZ: 424 

San Diego, CA: 348 

Less Populated Counties: 
O Westmoreland, PA: 396 
Saguache, CO: 263 
© Santa Rosa, FL: 242 
O Yakima, WA: 227 
Rockingham, NH: 183 



Special Use 
Airspace 

Military Refueling 
Flight Paths 




unmanned inflatables 500 ft long. 

The military's secrecy exasperates 
some Stephenville locals, even veter- 
ans. "It's been 30 years since I was in 
the Air Force," James Huse says, "but 
I don't understand why they wouldn't 
come out and tell the truth. If they 
have the capability of putting on a 
show like that all they have to do is 
tell us. We'd get out our lawn chairs 
and watch." 

But the Air Force's legitimate need 
for secrecy extends beyond its black 
programs. It releases information 
about all domestic flights on a case- 
by-case basis, says Capt. Rose 
Richeson, of the USAF Air Education 
and Training Command. "Usually we 
don't mind talking about training," 
she says. "But we would not talk about 
specifics if it were a matter of national 
security, or give details about training 
methods or mission scenarios that 
could be used by enemies of the 
United States." 

Meantime, Stephenville has set- 
tled uneasily into its newfound noto- 
riety as a UFO site. Some locals have 
become skeptical about the motives 
of MUFON. "Who funds it?" asks 
Steve Allen. And a certain amount of 
backbiting has set in among some of 
the eyewitnesses. Lee Roy Gai tan wor- 
ries that some locals who have report- 
ed sightings are "just not credible" 
and cast doubt on his genuine 
account. "Some people stretch a 
story," Huse says. Others resent the 
way they have been depicted. "I made 
the mistake of saying it was as big as a 
Wal-Mart," Allen says. "People have 
been teasing me about it ever since." 

"I didn't call them flying saucers 
or extraterrestrials," Huse says. "All 
I said was that it was unidentified fly- 
ing objects, and I'm sticking to that. 
I couldn't identify them." People in 
Erath County, Huse says, aren't nuts 
or hicks. "We are just ordinary people 
who happened to look up." pm 
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MAGNETIC NORTH HAS GUIDED 

TRAVELERS FOR CENTURIES. 

OUR MAGNETIC DOCKING FAUCET, 

HOWEVER, IS HAPPY TO STAY 

WHERE IT BELONGS. 

Goes far when you need it, stays put when you don't. It's the Delta® faucet 

with MagnaTite™ docking and it's a new solution to an age-old problem. 

With a powerful magnet built into its pull-down spray head, there's no 

need to worry about it staying docked when it's not in use. It's one 

of the many ideas that make Delta® more than just a faucet. 
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see what Delta can do 



deltafaucet.com/magnatitefaucet 
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It's hard to pinpoint the worst part of Danny Tracewski and Courtney 
Jansen's pre-renovation basement (l) in Brookhaven, Pa. "The rickety bar comes 
to mind, with its sticky, matte black counter surrounded by mustard-colored brick and sooty 
gray grout. Or there's the foam drop ceiling with knobby plastic fluorescent fixtures and, beneath 
it, an industrial brown carpet best suited for indoor soccer. The couple wanted a space where 
they could work and entertain guests. Instead, says Jansen, "We're afraid to go down there." 
When HGTV's James Lunday and his Rip & Renew team first looked at the basement, they 
saw unrealized potential. The lifelong carpenter and his renovation crew typically tear a place 
apart and start from scratch (2), rebuilding with inexpensive materials that they customize to 
overcome a room's limitations. In this case, Lunday explains, "We used light and dark to create 
depth and give the illusion of a high, wide space." Says Jansen, "Now, we spend pretty much all 
our time down there." 



Popular Mechanics tagged along to see how they pulled it off. 
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MANAGING 
MASONRY 



Unfinished masonry can 
often pose a problem 
when converting a 
basement to a living 
space— exposed 
foundation walls may 
need to be masked, and 
ugly brick or tile may have 
to go. The couple, who 
described their base- 
ment's brick as "awful/ 7 
dealt with both issues. 



Hammer It Tearing down 
nonstructural brick and 
ripping up old tile are the 
types of jobs that call for 
renting a compressor 
and pneumatic demoli- 
tion tools, such as an air 
hammer and chisel. The 
Rip & Renew crew also 
used a sledgehammer to 
knock loose bricks from 
the wall supporting the 
bar (3). 

Hide It Removing 
structural brick in a 
basement can be 
impossible, as was the 
case with the knee wall 
ringing the room's 
perimeter. To conceal it, 
contractors mounted 




1 x 2-in. lath on the brick 
vertically using concrete 
anchors. The lumber 
became a base for 
mounting plywood or 
drywall. Two design 
elements added a 
feeling of height: 
Fluorescents concealed 
beneath the plywood 
cast light upward (4), and 
a stained plank Lunday 
calls a beer shelf caps 
the knee wall (5). 



-^ DEALING WITH 
DROP CEILINGS 



"When things in a home 
go wrong, they often go 
wrong in the basement, 
between floors," Lunday 
says. Drop ceilings allow 
access to critical 
plumbing and electrical 
lines, but they haven't 
traditionally been an 
attractive solution. 
Fortunately, drop ceiling 
design has steadily 
improved. Even if a 
basement is not ready 
for a full renovation, 
replacing the ceiling can 
provide dramatic change. 



Pull Out the Old Track 

New ceiling panel 
dimensions meant that 
Lunday (center) couldn't 
reuse existing track (6). 
Hang the New System 
The crew mounted new 
ceiling track intermit- 
tently to joists using 
twisted wire and metal 
hardware (7). The 
supports wouldn't be 
visible, so Lunday could 
install them quickly. 
Mount Recessed Lighting 
Fluorescent tube lighting 
can make a bad drop 
ceiling worse. The Rip & 
Renew crew installed 
standard round recessed- 
can fixtures throughout 
Armstrong's 2 x 2— ft 
raised ceiling panels (8). 
Using templates that 
came with the lights, the 
crew cut the panels with 
a utility knife to fit the 
fixtures, and decorative 
flanges hid the knifework. 
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AFTER 




Divide Public From 
Private By hanging three 
hollow-core doors from 
an overhead ceiling 
track, Lunday created a 
room-dividing screen. 
This separates a private 
office area from the 
media room. The doors 
slide on casters in a 
track that Lunday 
mounted to joists before 
the drop ceiling was 
installed (9). The crew 
routed Ws-in.-deep 
vertical lines into the 
doors and darkened 
them with a stain pen. 
Use Functional Furniture 
Made of a solid door, the 
desk folds up, Murphy- 
bed-style, on a pair of 
chains (10). As a result, it 
provides ample work 
space when needed, but 
also tucks out of the way 
when the couple wants 
to entertain guests in 
their brand-new 
basement (11). pm 



on the web > Find more basement solutions at 
poputarmechanics.com/homeJournal. 



MAXIMIZING A 
SMALL SPACE 



Confronted with a 
shoebox-shaped room, 
Lunday chose finishes 
that would maximize the 
small, squat area. The 
light maple floor adds 
brightness and warmth, 
while low-slung furniture 
keeps lines of sight clear. 
He calls the result "indus- 
trial modern meets a 
country living room/ 7 
While specific to this 
basement, his solutions 
use principles that apply 
to any long, low space 
that needs to be made 
more livable. 



*. .-» 



I 



!fK0^ 





WHAT WE USED 

Anvil 

Ridgid Peddinghaus 

Model 12 Strike hot metal 

on this 275-pound anvil and it 

rings like a belt (ridgidcom), 

PM editors Roy Benendsohn 
and Mike Alien have framed 
houses and built race cars— 
but forige steel in the garage? 
That was something new. 




\ by Roy Berendsohn 

\ photographs by Brad Paris 



the 



Backyard 
Blacksmith 



Men have been 
heating and 
hammering metal 
for 10,000 years. 
We figured it was 
high time we 
learned how too. 
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If you want to work with metal, there's one 
thing you have to confront: You need heat. With 
it, you can make the toughest metal submit to 
your will. Without it, you'll never gain full mas- 
tery over this stubborn material. 

Over the years, I have been frustrated by my 
inability to work hot steel. I've bolted metal 
together, welded it and soldered it. But I 
couldn't shape it, and so large swaths of the 
mechanical realm were off-limits to me. 

But blacksmithing never felt alien. My father 
is a metallurgist, descended from generations 
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of 19th-century blacksmiths and born in Ger- 
many to shipbuilders whose forges scattered 
sparks over the shores of the Elbe River and the 
North Sea. I grew up in rural Connecticut 
among Yankee mechanics who could forge any- 
thing, machine anything, build anything, fix 
anything — and I've been trying to live up to 
those old-timers' standards all my life. It wasn't 
hard to finally decide to take another step, and 
teach myself some blacksmithing skills. 

Building 
the Forge 

Maybe it's because our smokestack industries 
are in decline that a rising number of Americans 
feel the need to get their metalworking fix in 
home workshops. The Artist-Blacksmith's Asso- 
ciation of North America counts a membership 
of 4000 hobbyists and professionals. Some peo- 
ple estimate there are more blacksmiths in this 
country today than there were during the 1800s. 
And you don't have to poke around long to find 
dozens of Web sites offering friendly — even pas- 
sionate — advice from artisans, along with equip- 
ment ranging from anvils and tongs to air-driven 
power hammers. 

First, I needed a forge. I considered buying a 
gas-powered model, but the fact was that I 
wanted to build my own. So I settled on a design 
that can be executed in an afternoon using parts 
purchased at a home center, a masonry supply 
yard and an auto parts store. The forge would 
burn coal, rather than gas, to make things sim- 
pler. And the design had another virtue, at least 
as far as I was concerned. It was based on plans 
published in Popular Mechanics in July 1941. 

I enlisted the help of Mike Allen, our senior 
auto editor and a crack metalworker. He glanced 
at the old plans and said, "Sure, we can build 
this." Within days, Mike's house and the shop 
behind it swirled with activity as the UPS guy 
delivered in rapid succession a 275-pound anvil, 
tools, materials and four 50-pound boxes of 
blacksmith's coal shipped from Pennsylvania. 

Once the supplies were in, we set to work 
building the forge, beginning with its stand. I 
cut steel parts and handed them off to Mike, 
who laid them out on the shop floor, clamped 
them together and temporarily tack-welded 
them with small globs of steel. 

With the stand tacked, he flipped up his mask 



and handed me the welding gun: "You take it from here." I slid on a mask 
and picked up where he'd left off. As I worked, Mike crouched over my 
shoulder and fired off bits of advice. "Get more weld metal on the vertical 
surfaces," he said. "You're getting too much spatter; reduce your travel 
speed and your electrode stick-out. " When I found it difficult to see through 




the welding glare and 
smoke, he said, "Deal 
with it. Look at the 
weld puddle, not the 
arc." I learned more 
about welding in that 
half hour than I had 
in years of fooling 
around on my own. 

After we com- 
pleted the stand, we ^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 
riveted sheetmetal 
into a hood and fash- 
ioned a chimney from a 5-ft piece of stovepipe. Then, we troweled refractory 
cement (the kind used in furnaces and kilns) into the sink. We ran steel and 
PVC pipe from the drain to the output port on a shop vacuum. The same 
line would supply air both to the sink (to feed the fire) and, through a Y joint, 
to another pipe leading into the chimney (to help pull the smoke up and 
away). We installed a valve to let us direct the air where we wanted it. We also 
cut pressure-treated 4x4 lumber to make a block for the anvil, then hoisted 
the anvil onto the block using a tow strap hooked to a ceiling-mounted elec- 
tric winch. Finally, we hammered /s-in.-thick steel flat stock into straps to 
attach the anvil to its block. Believe me, 15 minutes spent pounding cold 
steel can convince anybody of the need for a forge. 

Now we just had to let the furnace cement cure overnight. 

Firing 
the Coal 

I arrived at Mike's shop early next morning to find him puttering around, a 
cup of coffee in hand and another, recently poured, waiting for me on the 
workbench. "Ready for fire?" he asked. 
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WHAT WE USED 

Forge 

A two-basin stainless 

steel sink serves as 

the center of our 

blacksm [thing setup. 

One basin is filled with 

water, forming a quench 

tank. The other is lined 

with furnace cement, 

then covered with 
firebricks laid in place 
without mortar. A cast- 
iron floor-drain cover 
laid over the sink's drain 
forms the tuyere, the 
port where a blast of 
air (supplied by a shop 
vacuum) enters the coal 
bed from below. 

ON THE WEB 

We've updated PM 

forge plans first 
published in 1941. 

See papular 

mechanics, cam/ 

forge. 





WHAT WE USED 
Refractory 
Cement, Brick 
Rutland Fire Clay Black 
Furnace Cement was trow- 
eled into the sink to protect 
it {rutlond.com). Firebrick is 
sold at masonry centers. 

Forge Fuel 
Penn Keystone Coat sells 
clean-burning bituminous 
and anthracite blacksmith's 

coal in 50-pound bags 

protected by a cardboard 

box. One pound offers an 

astonishing 14,373 8tu. 

penncQoLcom 

Hood and Vent 
Twenty-gauge sheetmetal 
and a 5-in. galvanized stove- 
pipe formed the forge's 
hood and vent Tne materi- 
als are commonly available 
at home centers. 




+ Classic DIY 




WHAT WE USED 
Striking Tools 
Plumb's 48-ounce black- 
smith hammer (seen 
here) is complemented 
by a 40-ounce ball-peen 
hammer. 
coopertoois.com 




BASIC SKtLLS 

Bending 
Place hot metal over 
the horn to make a 
gracefully curved bend. 
To make a right-angle 
bend, use the width of 
the anvil's face. 



Twisting 
Secure a heated bar in 
a vise and turn one end 
with a wrench. If you re 
twisting stock with 
a rectangular cross 
section, place a short 
piece of pipe over the 
stock to prevent distor- 
tion as you twist. 



Upsetting 
Heat the end of a bar 
and place its hot end 
down on the anvils 
face or on the upset- 
ting biock that projects 
from the base, if your 
anvil has one. Drive the 
bar into the anvil by 
striking the cold end. 
This thickens the hot 
end, transforming it 
into a bulbous shape. 



Flattening 
Lay the bar across the 
anvil's width to flatten 
its end. To straighten 
and flatten a bent bar, 
lay it across the anvil at 
an angle. 



CHOOSING STEEL 
Low-carbon steel (top) 
is fine for most proj 
ects, but high-carbon, 
S7 tool steel (bottom) 
is better for shaping 
implements that need 
to hold an edge. 












We carried the forge outside and in a light autumn wind 

used a propane torch to ignite crumbled shipping paper 

and kindling split from the pallet the anvil was shipped 

on. When the fire was bright and hot, we coaxed some 

coal onto it, and watched anxiously as it gave off a faint, 

yellow-green, sulfurous smoke. 

We added more fuel. The fire 

smoldered stubbornly, but when 

we turned on our high-powered 

vacuum, the blast of air knocked 

our little coal pile out of position. 

We pushed the smoldering pieces 

back with a steel bar and tried 

again, without success. 

Mike grabbed an air hose and 
nozzle from his shop compressor 
and applied a gentle draft. Now 
the coal started to glow. We added 
more fuel, and the smoke nearly 
disappeared. We turned on the 
shop vacuum again. With that, an 
impressive rushing sound came 
up from the forge, and the center 
of the coal mound reddened like a 
stoplight. A few moments later, a 
bright yellow flame jumped from 
the fuel, and then a ghostly blue 
glow took shape above it. As it hov- 
ered, the blue light looked like a 
living thing. 

Once the coal was burning well 
on its own, I took a piece of scrap 
metal from the shop floor and wiggled the steel 
into the volcanic fuel bed. A couple of minutes 
later, we slid the metal out to find that it had 
merely turned a light shade of blue — still not 
enough heat. Mike rotated the valve to make the 
vacuum's entire air output rush into the fire, 
feeding the flames. (This is where the old black- 
smithing term "full blast" comes from.) We 
watched in awe as a yellow-white glow took 
shape in the center of the coal, and the steel was 
lost in the glare. The light was too intense to 
look at without shaded eye protection. 

Working 
the Steel 

A couple of minutes later, I picked up my tongs 
and withdrew the steel. The end was now glow- 
ing bright yellow and spitting sparks — the tem- 
perature must have been up around 1900 F. I laid 




the metal over the anvil's edge and picked up our 
48-ounce blacksmith hammer. A few whacks 
were all it took to put a neat bend in the bar. 

After decades spent struggling with hacksaws 
and rivet guns, I can't tell you how gratifying it 
was to put a hammer to glowing steel and bend it 
like putty. Mechanical justice was done. 

A long day followed as Mike and I practiced 
the basics of the blacksmith's age-old craft: 
bending, flattening, twisting, tapering and 
upsetting — striking a bar to thicken and enlarge 
its hot end. We used angle iron to form the best 
coal-handling tool I've seen — a curved fire pok- 
er worthy of a shipyard's smithing shop. And we 
felt sufficiently emboldened to try our hand at 
forging a demolition chisel from a %-in.-dia bar 
of tool steel, a high- 
carbon material far 
tougher than the 
stuff found at hard- 
ware stores. We had 
to let the steel soak in 
the forge fire three 
times and swing the 
hammer for several 
minutes before it 
began to yield. 

At sundown, we 
called it quits and let 
the fuel bed cool into 
ash. We swept the 
shop floor and put 
away our tools for the night, already planning 
future projects. Teaching ourselves forge con- 
struction and basic blacksmithing in two days 
was a good piece of work. But Mike had plans for 
a serpentine iron rack to store motorcycle hel- 
mets, while I wanted another go at shaping my 
own tools, designed uniquely for my needs. 
That's how I imagine the Iron Age was launched 
in prehistory, in a forge like the ones archaeolo- 
gists have found scattered throughout Africa and 
the Middle East. Some guy needed a better tool, 
and figured out a way to make one. 

It was dark by the time I dropped into the 
seat of my car and headed home. As I merged 
onto the highway and into a traffic jam, I saw 
the taillights of the cars ahead in a new way. 
Just for tonight, they didn't represent a hassle. 
They looked like a gigantic bed of glowing 
coals, waiting for its steel. pm 



We watched 
in awe as a 
yellow-white 
glow took shape 
m the center of 
the coal, and the 
steel was lost 
in the glare. 
The light was 
too intense to 
look at without 
eye protection. 
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BOATMEN IN THE WORLD. MEET THE ELITE FIGHTERS 
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is high and buzzing, like a chain saw or a leaf blower. It stops, then starts up 
ain. From my perch on the engine cover of a special operations gunboat, I 
can see the source of this weird racket — someone on one of the other boats 
gliding down Kentucky's Salt River is firing a minigun into the woods. Every 
second, hundreds of 7.62 mm bullets pour out of the spinning machine-gun 
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barrels. I'm pushing up my helmet, trying to spot the gun- 
ners' targets, when someone close by yells "Contact," and 
the boat I'm sitting in erupts in gunfire. Now the shell cas- 
ings are landing in my lap as twin M240B machine guns rat- 
tle a couple of feet away. When the aft-mounted .50 caliber 
starts thumping, the pressure from each shot feels like a 
punch in the gut. 

The volume of fire builds as two other Special Operations 
Craft-Riverine (SOC-R) boats join in, but no one is shooting 
back. This is a live-fire exercise at Fort Knox — and the thou- 
sands of rounds tearing through the air on this day are all 
outbound. The torrent of gunfire does not seem to rattle the 
members of Special Boat Team 22. 

Many of these Special Warfare Combatant-craft Crewmen, 
or SWCCs, have survived firefights along the Tigris and 
Euphrates rivers in Iraq. Fast, heavily armed SOC-R boats are 
used mainly to insert or extract Navy SEALs, Army Rangers 
and other special forces personnel. If the enemy interferes, 
the SWCC response is, in military speak, "violence of action." 
The SOC-R's five weapon mounts provide a 360-degree field 
of fire. "Anyone who decides to shoot at us will immediately 
regret that decision once we start shooting back," says Mike, 
my designated SWCC spokesman, his face patterned with 
green and black grease paint. "We have an overwhelming 
amount of firepower at our disposal. It's pretty insane." 

A fog of gun smoke builds over the river as the boat crew 
fires, and when I inhale, the smoke burns the back of my 
throat. It's no longer possible to make out the demolished 



targets or even the foliage on the riverbank. 

This one-sided engagement has already covered the floor 
of the 3 3-ft-long boat with hundreds of spent casings. But the 
simulated fight isn't over yet, even as the diesel engines 
throttle up and the boat speeds off. The aft gunner continues 
to rattle away on the .50-caliber, and clouds of dirt are still 
blooming on the offending bank. 

SHADOW FIGHTERS 



There's a good reason SOC-R boats 
bristle with machine guns: Riverine 
craft fight in extremely close quar- 
ters. The enemy could be 20 yards 
away, crawling along the river's edge. 
Other than the boat captain, who sits 
in a shielded compartment while 
driving, the crew is almost entirely 
exposed. A well-coordinated ambush 
could wipe them all out within sec- 
onds. Although SOC-R boats are 
highly maneuverable, avoiding a 
fight while on a narrow river isn't 
always an option. "Your best defense 
is to shoot," Mike says. 

Members of Special Operations 
Forces (SOF) involved in fieldwork 
never release their full names to the 





Special operations gunboat crews prefer to stay out of the fight but are equipped to win it if need be. Each craft can apply an array of 
withering fire in any direction. They have a variety of interchangeable mounted weapons to choose from, and carry personal arms in 
case crew members fall— or must flee— from the boat. 



Swimmer 
Platform 




Swim-Ladder 
Receptacle 



Helo Lift Tie-Down 



Helo Lift Tie-Down 



180 
degrees 




M240B7.62mm 

All-purpose machine 
gun that uses stan- 
dard NATO rounds. 




GAU-17/A minigun 

Six rotating barrels fire 
a max of bDOO 7.62 
rounds a minute. 



MK-1940mm 

frenade launcher 
ccurately shoots 40 
grenades a minute. 



M2HB .50 caliber 

Machine gun able to 
place single or rapid 
shots at 2000 yards. 



press. SWCCs are in the same multibranch military family as 
Green Berets, Rangers and SEALs, and all are considered by 
the Pentagon to be "high-value targets," meaning they could 
be personally targeted by the nation's enemies. (Officials 
won't say whether any SOF has ever been stalked in such a 
fashion.) During our live-fire ride-along, the restrictions on 
what we can describe extend to communications gear, the 
armor on the SOC-R hulls, tactical maneuvers and details of 
the boat-mounted sensors. 

Special operations boat crews trace their heritage through 




There are no seats 
on the SOC-R, 
other than the 
boat captain's 
in the center. 
The Pentagon 

overhauled SWCC 

riverine craft 

for clandestine 

missions in 2002, 

replacing Vietnam- 
era gunboats. 



SigSauerP228 

This reliable 9 mm pistol 
is a favorite in special 
ops circles. 




Special Ops Peculiar 
Modification M4A1 

A black-ops kit can add 
a noise suppressor, day/ 
night scope and laser 
spotter to a standard rifle. 



Vietnam-era Swift boats back to the regular-Navy PT boats of 
World War II. Unlike those predecessors, SWCC units do not 
patrol, but instead train allied troops and participate in tar- 
geted raids. (The older units also didn't parachute from trans- 
port airplanes with their boats, the way SWCCs do.) Training 
is intense: Aspiring crewmen are expected to be able to per- 
form 79 sit-ups in 2 minutes and swim 500 yards in 10 min- 
utes. Their physical strength is needed to handle heavy gear — 
each crewman wears at least 70 pounds of ballistic protection, 
weapons, radios and medical gear — and also prevents injury. 
But physical conditioning doesn't totally prevent back dam- 
age caused by the repeated impact of fast-moving boats slam- 
ming across waves. Many veteran SWCCs have scars from back 
surgeries made necessary by these shocks to their vertebrae. 

The military won't discuss specific SWCC missions, but it 
will say that SOC-R teams have faced heavy, regular action 
along the river systems of Iraq. "They're out there, and they're 
engaging," says Rich Evans, Naval Special Warfare Group 4 
command master chief. "There's been a couple of missions 
that ended up in the largest fireflghts that guys on the water 
have been in since Vietnam." 

Since Sept. 11, 2001, the Special Forces have received an 
increasing share of personnel and funding — the SOF budget 
rose by more than 80 percent between 2001 and 2006. Evans 
says that the number of SWCCs is growing at a fast pace 
because of bureaucratic changes within the Defense Depart- 
ment. In 2006 the Pentagon changed the "source rating" of 
the SWCCs units — the military equivalent of making a short- 
term civilian job into a permanent position. Now, "most guys 
who get into naval special warfare stay in," Evans says. "They 
don't go back to the fleet." 

The majority of the 650 total SWCC members, split into 
East and West Coast teams, conduct operations on coastal 
vessels (see Ipage 8 2D . Members of Team 22, based in Stennis, 
Miss., who make up a tiny fraction of the total SWCCs, are the 
only ones who operate the SOC-R. These river crews conduct 
mainly clandestine combat missions, often operating at night 
with little or no air support. Coastal teams, in contrast, spend 
more of their time these days training friendly international 
forces. "In the schoolhouse at SWCC school, you can choose 
which team you want to be on," Mike says. "I specifically 
picked [Special Boat Team] 22, because it's the most up-close- 
and-personal, aggressive team that the SWCCs have. I mean, 
you're on a river, you're a lot closer to any enemy; whereas, you 
know, it's a huge ocean." 

AMERICA'S MOST HEAVILY 
ARMED VEHICLE 

The SOC-R wasn't made to be versatile. Instead, it is a special- 
ized tool built to help the SWCCs engage the enemy in tight 
surroundings — and prevail. The SWCCs told its builder, 
United States Marine, of Gulfport, Miss., that the craft could 
have a draft no deeper than 2 ft when fully loaded with arma- 
ments, ammunition, crew and passengers. It had to be com- 
pact enough to fit inside a C-130 military aircraft, narrow 
enough to slide through tight river passages and light enough 
to be hoisted by a Chinook helicopter. In Iraq, the helicopters 
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OTHER NAVAL SPECIAL- 
WARFARE BOATS 




MK V Special Operations Craft 

SEALs in a small inflatable boat can access these 
medium-range Mark Vs using a ramp on the stern. In 
addition to Special Operations Forces (SOF) delivery, 
Mark Vs are used to intercept and board enemy ves- 
sels and to launch unmanned aerial vehicles. 

Length: 81 ft 2 in. Max Speed: 48 knots 
Range: 500+ nautical miles Hull: Aluminum 




NSW Rigid Inflatable Boat 

The primary mission of these extreme-weather 
craft is the short-range transport of SOF to and 
from enemy beaches. They also conduct recon 
and resupply. 

Length: 36ft0 in. Max Speed: 45+ knots 
Range: 200+ nautical miles Hull: Glass- 
reinforced plastic with air-filled sponson 



1 




sling these gunboats to lift them over dams, making possible 
an extra element of surprise. 

Although the boat's twin waterjets and 440-hp Yanmar 
diesel engines give it a hefty power-to-weight ratio, its speed 
and tight turn radius are facilitated by the hull design. The 
slope of the SOC-R's V-shape belly essentially allows the boat 
to skate along the surface, with relatively little drag on the 
hull. There is no hanging rudder or propeller blades to snag 
on submerged roots and rocks. 

The guns, however, are the SOC-R's central attraction. 
Although tanks and light armored vehicles might have a 
more powerful cannon, there's arguably more firepower per 
square inch here than on any other military vehicle. 

The two forward weapon mounts of the boat I'm in are fit- 



ted with GAU-17/A miniguns. The electrically powered rotat- 
ing barrels allow for bursts of up to 6000 rounds per minute. 
(Shooting at that rate through a single barrel could melt the 
weapon.) M240B light machine guns are fitted into the mid- 
mounts. Finally, the boat has an aft-mounted .50 cal that has 
the slowest output but the biggest punch — enough to pene- 
trate light vehicle armor and most building materials. This 
weapon's position is vital: It can cover the boat crews as they 
escape from an overwhelming threat. 

HEAVY FIRE ON MUDDY WATER 

We've just simulated a "hot extract," with the boat pushed up 
against a bank long enough for nonexistent passengers to 
scramble onboard. Other SOC-R teams provide covering 
fire — again, their targets disintegrate before I even have a 
chance to notice them. Chewing up entire swaths of riverfront 
property is a prelude to the getaway — our minifleet of SOC-Rs 
is on the run from the exfiltration site, .50 cals thumping 
away. "Sometimes on our special op missions, we just run 
away and come back and fight another day," says Commodore 
Evin Thompson, former head of Naval Special Warfare Group 
4, which runs the SWCCs. 

With a series of bangs, a wall of smoke suddenly fills the 
river behind us. This is another trick the SOC-R crews can 
employ as they exit a fight — firing smoke canisters from four 
rear-facing launchers. "What's interesting about the riverine 
environment is that if you get in trouble, you can either go up 
the river or down the river, not left or right," Thompson says. 
On the way back, the flotilla pauses for an all-out exhibi- 
tion — all four boats decimate a broad stretch of riverbank. 
Red tracer rounds streak through the dust kicked up by pre- 
ceding shots, some of which chop lines along the water's sur- 
face. With all boats firing, there are at least 12,000 rounds a 
minute coming at that bank. 

With this part of the exercise over, most of the SWCCs 
head back to their trailer house for a break, but one boat gets 
the job of helping us with a photo op. The SOC-R speeds past 
a few times as we watch from the river bank, showing off how 
quickly it can come to a full stop. The crew's last trick is a 
high-speed reverse: Everyone on board is cheering as the 
nimble craft whips its aft around 180 degrees, throwing one 
SWCC off balance. He manages to hold on before hitting the 
water, and his crewmates quickly pull him back. When we 
make it back to land, Mike is eager — and amused — to see the 
footage; he was the one who almost went overboard. 

After ditching me and our photographer, the troop is get- 
ting ready to go out again. The sun has already slipped 
behind the tree line, but the crews still face a long session of 
overwhelming-firepower training ahead. Once it's dark, they 
will run maneuvers, firing thousands more live rounds while 
wearing night-vision goggles. 

After nearly 4 hours of daylight operations, the plan is to 
spend 8 to 12 more hours on the river. This is part of the 
final stretch of training before Mike's group of roughly 50 
SWCCs deploys to Iraq — by early spring, they may already 
be there. He wishes me luck as we part, and walks back 
toward the boats. pm 
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Introducing the 
new FEIN family 
of dust extractors 





Durable, compact and stable. 

These great new dust extractors have an optimized 
shape with six wheels instead of four for added stability. 

Incredibly quiet. At an average 60 decibels, 
they are far quieter than most other popular dust 
extractors. 

Tremendous static water lift. 

At 90 to 99 inches of water lift, FEIN dust extractors 
produce far greater suction than the competition. 

New electronic suction control. 

All three models come with variable suction control 



with an easy to read LED indicator that saves energy 
and reduces noise to an absolute minimum. 

Powerful heavy-duty motor. 

All FE3N dust extractors are designed for heavy- 
duty, continuous use with dual fan turbo cooling to 
extend motor life. 

Can be used wet or dry. 

For more Information, a free brochure and a dealer 
near you, call 1-800-44T-9878 or visit us at www, 
feinus.com. 
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Shop, Reborn 



REMAKING A CLUTTERED WORK AREA INTO A SHOWPIECE WITH 
DIAMOND-PLATE PEGBOARD, A HEAVY-DUTY WORKBENCH AND 
ROLLING TOOL STORAGE. BY JOSEPH TRUINI 



When I first set up my basement 
workshop nearly 15 years ago, I 
didn't have much time or money to 
invest, so I just banged together a 
2 x 4-and-plywood workbench and 
mounted a sheet of perforated peg- 
board to the wall. 

This rudimentary layout served 
me well over the years. The work- 



bench provided a large surface on 
which to build projects and fix furni- 
ture, and the pegboard kept dozens 
of hand tools neatly organized and 
readily accessible. 

Eventually, though, the system 
became overloaded. The workbench 
got buried under an impenetrable 
pile of old tools, half-done projects 



and stacks of lumber. The pegboard 
ran out of space for any more hooks, 
and it strained under the weight of 
my ever-growing tool collection. It 
was clear that my shop needed a 
facelift. But rather than just tidying 
up the tools and clearing off the 
workbench, I decided to strip the 
entire space down to the bare floor 



PHOTOGRAPHS BYANJA HITZENBERGER 
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PM DIY HOME III PEGBOARD WORKBENCH 





A PegBoard X2 
panel is tray- 
shaped. It has a 
cavity behind it to 
allow space for the 
hooked tool holders 
that fit through 
the peg holes. To 
ensure a consistent 
cavity behind each 
panel, it comes 
with a package 
of peel-and-stick 
spacers that should 
be attached to the 
panel's back before 
it's installed. 



The pegboard forms its own guide for boring into the 
substrate. Simply drill through peg holes to fasten the 
board. Use a carbide-tip masonry bit and hammer drill to 
bore into concrete block or solid concrete. Use an ordinary 
wood-boring bit and drywall screws to attach to drywall 
and wood framing. 

With pilot holes 
bored and spacers 
^tailed, drive 
:achment screws 
ito the substrate. 
Use masonry 
screws such as Tap- 
cons to install the 
panels to concrete 
block or solid con- 
crete. Use drywall 
screws for drywall 
and wood framing. 

Cut the pegboard around any surface-mounted electri- 
cal boxes. If you're installing the pegboard over existing 
surface-mounted electrical boxes, switches or plastic- 
covered cable, replace them with metal conduit and 
box es._Co nduit and metal boxes provide maximum protec- 
tion^lhctrical wiring and devices located in work areas. 





and walls and start from scratch. 

My primary goal was to create a 
better-organized work space, but I 
also wanted it to look great. So I built 
it out of materials not ordinarily found 
in a home shop, including fat black 
iron pipe, rock-hard maple butcher 
block and polished aluminum dia- 
mond-plate pegboard. I couldn't be 
happier with the results. 

Installing the Pegboard 

At first glance, it may seem that 
commercial-quality diamond-plate 
pegboard is just too extravagant for 
residential use. Maybe. But my old peg- 
board sagged, and hooks came loose 
as the holes elongated. The diamond 
plate will easily stand up to the rigors 
of an active workshop. Besides, it'sjust 
plain cool— an important performance 
characteristic in my book. 

True, this stuff is several times 
more expensive than the pegboard I 
replaced, but it's about in line with 
other top-quality building materials. 
I paid $135, plus shipping, for two 
panels that measure 45^ in. on each 
side (diamondlifegear.com). 

I was able to install the pegboard in 
minutes. In my case, the panels needed 
to be fastened to a concrete-block 
wall, but studs would workjust as well. 
I used a hammer drill and a y32-in. 
carbide-tip masonry drill to bore the 
required holes through the panel and 
into the masonry (1). The panels come 
with small peel-and-stick plastic spac- 
ers that maintain the proper distance 
from the wall in order for the home- 
owner to insert hooks (2). 

With mounting holes bored and 
spacers applied, all that remained 
was to drive the fasteners home. I 
used ^e x 234— in. Tapcon masonry 
screws and turned them in with an 
ordinary cordless drill driver (3)— no 
heavy equipment necessary. If you've 
never used these unique fasteners, 
you owe it to yourself to try them 
(tapcon.com). They can even be 
removed and repositioned easily. 

About the only tricky thing that 
you may have to do is cut the peg- 
board to fit around outlet boxes (4). I 
used a jigsaw and a high-speed steel 
blade with teeth shaped to cut alumi- 
num. The simplest way to make these 
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After pipe and fit- 
tings are painted, 
spin the parts 
together by hand, 

id then tighten 
m up with a pair 

pipe wrenches 
turned in opposite 
directions. 



The H-shap 
leg assembly is 
fastened to the 
bench top by driving 
screws through the 
attachment holes in 
the rim of the floor 
flange. Use a Ymn. 
bit and bore 1-in.- 
deep pilot holes into 
the top. Then drive 
in VA-in. No. 12 
wood screws. 




Use floor flanges on the threaded vertical sections of the 
leg assembly to form the foot at the base and the attach- 
ment point for the bench top. Turn the flange onto the 
vertical sections, stopping only once the threaded portion 
of pipe is fully engaged in the flange and is snug. 




A fir plywood backsplash/tool shelf improves the useful- 
ness ofThe bench. This is nothing more than an L-shaped 
assembly with decorative sawn brackets. Once the shelf is 
assembled, bore Ma-in.-dia pilot holes through it and into 
the bench top. Next, fasten the shelf to the top with lWm. 
drywall screws. 



The crowning touch 
of the new work 



area is serious 
tool storage. Two 
rolling Craftsman 
tool chests (model 
59299) are sta- 
tioned beneath the 
bench; each has a 
600-pound capacity. 




openings is to saw a U shape and 
then cut out the corners. 

Building the Workbench 

I like the old-fashioned, robust look of 
V/2-\n. threaded steel pipe. Years ago, 
you had to cut and thread such pipe 
yourself, but these days, local home 
centers will do the work for you. That 
made it an easy material for building 
the legs of my workbench— one that 
gave me both a solid frame and a dis- 
tinctive look. 

Working with precut threaded pipe 
is very simple and convenient. I put 
together two assemblies, each one 
shaped like an H and made of five 
straight lengths joined by a pair of T fit- 
tings. Four floor flanges are threaded 
onto the top and bottom of the verti- 
cal legs of each H. Each flange is noth- 
ing more than a disc of metal with a 
large threaded hole in its center and 
smaller unthreaded holes drilled 
through its circumference. 

To dress up the pipe, I individually 
spray-painted each part with a glossy 
black paint that has a hammered tex- 
ture. Before applying the paint, I wiped 
down the steel with a clean rag moist- 
ened with mineral spirits and covered 
the threads with masking tape. Keep- 
ing the threads bare of paint enabled 
me to turn the vertical parts of the H in 
and out during the assembly, so I could 
fine-tune the components and make 
sure everything was the same height— 
an especially important consideration 
on a wavy concrete basement floor. 

From there, I simply had to remove 
the tape, turn the pieces together by 
hand and snug them up with a pair of 
pipe wrenches (5). Then I spun on each 
floor flange (6). To install the leg assem- 
bly, I flipped the top over and used a 
drill driver to bore pilot holes and drive 
hefty wood screws through the flange 
holes and into the top (7). A word of 
advice if you do this project: Don't 
undersize the pilot holes. The laminated 
maple top is very tough, and it doesn't 
take screws easily. Once the top 
was installed, I built the tool-hanging 
backsplash/shelf and screwed it to the 
top's back edge (8). When everything 
was done, I rolled two Craftsman tool 
cabinets into place (9) and put my tools 
away— in their sleek new home. pm 
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by Roy Berendsohn 
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QWe never seem to have 
enough hot water. It's 
not a very big house, so it's 
not like the water is cooling 
off on its way to the faucets. 
Also, we have a reasonably 
new gas-fired water heater in 
the basement. I don't under- 
stand it, really. I'm consider- 
ing installing an instanta- 
neous water heater or other 
equipment to improve this. 
What are my options? 



A You have lots of options, but 
before you call a plumber, take a 
few energy-conserving steps. First, flush 
the water heater. That will remove any 
sediment that's interfering with heat 
transfer from the flame to the water 
above. Next, insulate pipes carrying the 
heated water to fixtures. Finally, insulate 
the hot-water tank itself— just be sure 
not to install insulation over the vent or 
thermostat. Finally, remove the burner- 
chamber access cover and, with the light 
out, inspect the flame while the heater is 
firing. The flame should be compact and 
blue. If it's yellow or oddly shaped, the 
burner may need to be cleaned. 



If these simple steps don't substan- 
tially reduce the problem, it may be time 
to upgrade how you produce hot water. 
Yes, that may include installing an elec- 
tric or gas instantaneous water heater, 
but that's a mechanically complex solu- 
tion, since it requires additional plumbing 
and fuel connections. And if you opt for 
the electric water heater, it may also 
require a dedicated electrical circuit. 

It would probably make more sense 
to go with a larger conventional water 
heater, since the gas, plumbing and vent 
connections for the existing heater are 
already in place. Look for an appliance 
with a large tank (50 gal) that's insu- 
lated with as high an R-value as possible 
(ideally, R-25). 

Additionally, the heater's recovery 
rate should also be as high as possible. 
This is the rate at which the water heater 
can raise the temperature of the inlet 
water by 90 F It's expressed in gallons 
per hour (gph). Typical 50-gal water heat- 
ers have recovery rates in the range of 
40 gph, but there are heavy-duty models 
that go as high as 50 to 60 gph. A few 
companies, such as Bock Water Heat- 
ers, even offer residential products with 
powerful burners that enable recovery 
rates as high as 109 to 170 gph. That's 
typically what you would expect from a 
small commercial water heater. 

Cleaning Concrete 

My 5-year-old concrete driveway has 
black stains. What are they and how 
do I remove them? I've tried bleach 
and concrete cleaners, to no avail. 

The stains probably come from tan- 
nins, which are present in oak leaves, 
acorns and the nuts of other trees, such 
as hickory. These are some of the most 
common stains on exterior concrete— 
and some of the hardest to remove. 

First, make a mild solution of wood 
bleach (oxalic acid crystals) dissolved in 
water. Try an inconspicuous area first. 
Apply it to the stains, scrub and rinse. 
That might do the trick. If not, either pres- 
sure wash the concrete using a nozzle 
that produces a broad fan-shaped spray 
pattern or use a rental rotary floor scrub- 
ber and a brush designed for concrete 
and uneven surfaces. No matter what 
method you use, go easy. Overly aggres- 
sive cleaning can remove the protective 
top layer of concrete. This exposes a 
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comparatively weak lower layer that 
is far more prone to damage from rain, 
sun and freeze-thaw cycles. 

Roof Framing 

I'm building a free-standing garage, 
and I'm wondering if it needs a 
ridgeboard. I've looked at some old 
garages, sheds and outbuildings, and 
I've noticed that many did not have 
ridgeboards, while others used just a 
piece of tongue-and-groove siding or 
sheathing. Is a ridge needed? 
Most stick-framed roofs (those not 
framed with trusses, in other words) 
have a ridge, a horizontal piece of lumber 
at the apex of the roof where the rafter 
peaks are fastened. There are excep- 
tions, especially among sheds and other 
small structures. The carpenters who 
threw up many of those old buildings 
were reluctant to use any more lum- 
ber than was absolutely necessary. In 
fact, despite their reputation for solid 
construction, many older houses are so 
scantily built it's a wonder they've stood 
as long as they have. 

So, let me put it this way: A little 
more lumber is always better than a 
little less lumber. While a ridgeboard 
can be omitted or minimized in down- 



PROBLEM SOLVED 



and-dirty construction, you can't go 
wrong by installing one. It will keep the 
ridgeline from sagging in the future. And 
it will simplify construction by providing 
a sturdy connection point at the peak of 
the roof. Besides, unless you frame the 
garage with roof trusses, the town will 
almost certainly require a ridgeboard to 
grant the building permit. 

For a truly sturdy roof, use a ridge 
that is at least as wide as (and preferably 
wider than) the end cut of the rafter that 
meets it. A simple way to ensure this in 
most cases is to use a ridge that's one 
lumber size wider than the rafter that 
meets it. If you're using 2x6 rafters, for 
example, use a 2 x 8 ridge. 

Not-So-Royal Flush 

My toilet flushes poorly. How do I 
correct that? 

There are several things you can do. First, 
see whether the tank is filling with water 
adequately. Lift the tank lid and check 
that the water is up to the fill line. If it's 
not, a new fill-valve assembly or adjust- 
ments to the old one are in order. 

Next, be sure that the waterjet 
holes on the bottom of the bowl's rim 
are clear. Use a small mirror to check 
this. Clear the holes with a stub of wire 



Hurry Up 



CIRCULATORS DON T INCREASE HOT WATER, 
CAN HELP GET IT TO YOU MORE QUICKLY. 



BUT THEY 




Although it's an 
expensive fix, one 
way to increase 
hot-water comfort is 
to install a hot-water 
circulator— it will 
ensure water com- 
ing from the faucet 
is hot as soon as you 
open the tap. 

The $240 Laing 
Autocirc, for 
example, mounts 
to the wall under a 
sink. The hot-water 
and cold-water sup- 
ply lines enter the 
device and lead up 



from it to the faucet. 
When the device's 
thermostat activates 
the pump, it moves 
the cooled water in 
the hot-water supply 
into the cold-water 
supply and back to 
the water heater. 
The Autocirc is 
installed at the sink 
farthest from the 
water heater. The 
only tricky thing is 
that you have to 
install an outlet 
receptacle under 
the sink. 



Using Wood Filler 



I'm preparing to do some 
exterior fix-up work this 
spring and plan to touch up 
some rotted exterior wood 
with two-part epoxy wood 
filler. I like the way the 
product looks after it's 
smoothed, but I hate using 
it because it's so much 
harder than wood. It takes 
forever to sand down. Is 
there a filler that's easier 
to use but still stands up to 
outdoor use? 




Stick with the filler 

you're using, but don't 
wait until it's fully cured 
to start work on it. First, 
dig out rotted wood with 
a beat-up chisel. Next, 
goop the filler generously 
onto the repair area. The 
filler hardens quickly, so 
without waiting very long, 
take a razor-sharp chisel 
(not the one you used to 
dig out the rot) and pare 
away excess filler before 
it hardens. 

You'll be amazed. The 
stuff will come off the 
surface in nice big curls 
that have the consistency 
of hard chocolate. Repeat 
with another layer if nec- 
essary. After two or three 
applications, you should 
have a surface that's 
pretty close to what you 
need. Sand the remaining 
filler smooth, prime the 
entire surface and paint 
with a semigloss or gloss 
exterior paint. 
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if necessary, or simply scrub 
thoroughly. 

Assuming the items 
above check out, lift the lid 
and flush the toilet. Watch 
the flapper valve. It should 
move up briskly but then set- 
tle down gently so that suf- 
ficient water moves through 
to do its job. If the flapper 
settles down too soon, you'll 
get an anemic flush. Adjust 
the flapper's chain so it stays 
up long enough to allow for 
proper water movement. 

Cutting Down 
Counters 

I'm doing an inexpensive 
kitchen fix-up and I want 
to know how to cut a few 
inches off the post-formed 
laminate kitchen counter I 
bought at a home center. 
It's the kind that has a 
curving backsplash. 
There are a number of ways 
to cut down a counter. You 
can tip it upside down and 
cut through the counter 
itself and the backsplash 
with one pass of a circular 
saw. The blade may not pass 
entirely through the back- 
splash, though. You can fin- 
ish the cut using a crosscut 
saw. Reduce the likelihood 
of chipping the laminate by 
applying a strip of masking 
tape to it along the cut line. 
Make sure that the tape is 
carefully aligned with the cut 
line that you mark on the 
counter's back. Obviously, 
if the saw blade misses the 
tape, then the tape hasn't 
done much good. Also, you'll 
need to support the scrap 
piece as you make the cut 



Calling all DIYers! 

Have you built a one-of-a-kind 
project in your home workshop 
or garage? If so, enter it in 
PM'sDIY Rally by April 1. 
Winners will be featured in 
the magazine. Entry form at: 
popularmechanics. com/ 
DIYRally2009. 



because it can tear free and leave a 
ragged stump. 

You can also do a good job using 
a handsaw. Typical plastic laminate is 
not as tough as you'd think. A sharp 
eight-point crosscut saw will slice 
through a faceup counter pretty read- 
ily. I surprised some neighbors once 
by cutting a counter for them using a 
perfectly good handsaw that they had 
downstairs. I think they were expect- 
ing a big production. Instead, I had the 
counter cut in about 5 minutes. 

Assuming the cut end faces an 



appliance, you don't need to do any- 
thing else. If the cut end faces out into 
the kitchen, fixing the end cut is a bit 
more tricky. You can glue a piece of 
plastic laminate on the end and very 
carefully rout off the excess using a 
laminate trimmer. There are two down- 
sides, though: You can damage the 
counter, and it puts a laminate seam 
across the counter's face— normally 
the end pieces go on first, then the 
front edge is applied, then the top. It 
may be easier to carefully sand and 
spray paint the cut end. pm 



■ KNOW YOUR STUFF 

Pliers 

THE RIGHT TOOL CAN GET A 
GRIP ON ANY PROJECT 
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Rebuilding 
Calipers 

REBUILDING A DIFFICULT- 
TO-FIND BRAKE CALIPER 
MIGHT BE YOUR ONLY 
SOLUTION TO GETTING THAT 
CLASSIC CAR OUT ON THE 
ROAD AGAIN. BY MIKE ALLEN 



It's a beautiful spring day, and 

a perfect time to break the winter 
seal on the garage and drive around 
in your classic Corvette, vintage 
motorcycle or whatever pride and joy 
you happen to have stashed inside. 
Off with the cover, and the engine 
turns over willingly, thank goodness. 



A quick warmup and you're off for a 
loop around town. 

All of which is fine, until the engine 
seems a little ... reluctant to maintain 
speed. As you turn a corner, you catch 
that unmistakable whiff of burning 
sweat socks— you've got a dragging 
brake caliper. Sure enough, one of the 



PHOTOGRAPHS BY DENNIS KLEIMAN 



POPULARMECHANICS.COM | MARCH 2009 95 



PM DIY AUTO BRAKE CALIPER REBUILD 



front wheels is too hot to touch. You 
limp the few blocks home at low speed. 
Now your Saturday morning drive has 
just mutated from a fun-filled jaunt into 
an afternoon's worth of work chasing 
down a replacement caliper. A quick 
trip to the auto parts store, followed by 
a round of phone calls to dealerships 
and stores within an increasingly large 
radius turns up nothing. You'll have to 
rebuild the caliper yourself. 

Most brake calipers that fail get 
replaced with either a new part or a 
rebuilt one. Indeed, we picked up a 
rebuilt caliper for this story at the local 
NAPA store. Industry-wide, it's com- 
mon practice to return used calipers 
to a central rebuilding station where 
the caliper assembly is rebuilt. It will be 
stripped to the basic casting, cleaned 
of all vestiges of road grime by auto- 
mated equipment, and glass-bead- 



blasted or shot-peened to remove 
any and all corrosion and rust. After a 
quick inspection, it's reassembled with 
a new piston, seal and bleeder bolt. 
Inside the box with the like-new caliper 
assembly, you'll find fresh sliding pins 
and any other hardware that should be 
replaced— and sometimes, new pads 
as well. All you need to do is install the 
caliper, bleed it, and you're back on 
the road in a few minutes. Often, the 
modest price of this rebuilt assembly is 
less than the over-the-counter price of 
the aggregate parts you'd have to buy 
separately to rebuild the unit yourself. 
No wonder pro mechanics rarely bother 
to rebuild calipers anymore. 

But you've gotten the bad news 
from at least a half-dozen countermen 
in the last hour— no rebuilt, or even 
new, calipers until the middle of next 
week. And that scotches your plan for 



Use some non- 
scratching tool, 
like a popsicle 
stick or this nylon 
cable tie, to pry 
the seal loose 
from its groove. 



Start by removing 
the caliper assem- 
bly from the 
steering upright. 
Break all the bolts 
loose, includ- 
ing the bleeder, 
before removing 
the brake line. 
And don't forget 
to wear a particle 
mask. 
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traveling to tomorrow afternoon's car 
show. One savvy counterman, an old- 
school guy, has a suggestion: He knows 
that the cylinder bore on your caliper is 
common to several other cars. And he 
does have generic brake piston seals 
in your size. You rush over to his store 
and pick up a set of seals and a couple 
of pints of fresh brake fluid. Price: less 
than your lunch at the fast-food drive- 
through window. 

One caveat: If your frozen caliper is 
a rear caliper, with attendant parking- 
brake cables and internal antipush- 
back hardware, you'll need to consult 
the service manual for rebuild advice. 
Also, take note that we're talking 
about calipers here. If your rotors are 
out of true, worn too thin or scored 
by the dragging pads, you'll need to 
remove and machine or replace them 
as well. Your brake system is not a 
good place to cut corners. Okay, I'm 
off my safety soapbox. You may now 
return to your regularly scheduled 
Saturday Mechanic. 

Brake It Down 

First loosen the lug nuts, block 
the rear wheels and get the car up 
on jackstands. Here's your chance 
to break all of the caliper bolts loose 
while that caliper is still mounted to 
something solid. Judicious tapping and 
some penetrating oil should help break 
the bleeder bolt loose. Use a flare-nut 
wrench on the bleeder— it's less likely 
to round off the small, hollow bolt. 

Odds are, if the rubber flex line 
screws directly into the caliper casting, 
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you may need to remove 
the rubber brake line at 
the far end first. Ditto 
when using a flare-nut 
wrench on the brake 
line. Consider replacing 
the steel or rubber brake 
lines if they are older than 
your dog. 

On the Bench 

Strip the caliper of the 
pads, shims, springs and 
sliders or pins. Remove 
the outer dust seal, too. 
Now you need to remove 
the piston— but you'll 
quickly realize there's no 
way to grab it. Get a 
piece of wood slightly thicker than 
both brake pads stacked together. Put 
that wood in the caliper aft of the pis- 
ton, and add low-pressure compressed 
air to the inlet port. Pop! Your piston is 
out. And so is your little finger if you're 
not paying attention. The same goes 
for your corneas if you don't cover the 
whole deal with a shop towel to con- 
tain the flying brake fluid. If the piston 
is stuck— which is how we got into this 
mess— the process may take a little 
more time and pressure. If your caliper 
has more than one piston, use more 
wood, clamps or whatever to release 
one at a time. 

Inspect the piston. Rebuild kits usu- 
ally include a new piston, but if you're 
gleaning from generic parts, you may 
be stuck, literally. Minor surface 
blemishes can be polished out with wet 
2000-grit sandpaper, but any pits in 




Once everything 
is clean, put it all 
back together. 
Be sure to tidy 
up or replace any 
sliding pins or 
raceways so the 
caliper can move 
back and forth as 
the pads wear. 



We sawed this 
GM caliper in 
half so you could 
see inside— this 
shows evidence 
of serious corro- 
sion pitting 
in the base of 
the bore. We 
cleaned it with 
600-grit paper. 



the metal means replacement will be 
necessary. I've had replacement pis- 
tons machined out of stainless-steel 
bar stock for oddball cars. 

To get the O-ring free, use something 
that won't damage the caliper bore. 
Odds are, corrosion built up between 
the piston and bore is what made things 
stick. Unlike surface damage to the 
piston, minor pitting of the bore is no 
big deal— the square-cut O-ring seals 
between its recessed groove and the 
piston, not to the outer bore. Clean up 
the bore surface with wet 600-grit wet- 
or-dry paper, then thoroughly clean the 
entire caliper of all dirt, rust, abrasives 
and old brake fluid with hot, soapy 
water. Some two-piston calipers may 
have internal rubber seals— so no hydro- 
carbon solvents, please. 

All clean and dry? Lubricate the pis- 
ton with clean brake fluid and slide it 



Piston 



O-Ring 




Dust Seal 



Pin Bushings 



Pins 



into the bore. Once the piston is 
squared up, it should slide in all the 
way with moderate finger pressure. If 
not, find out why. Remove the piston 
again, install the new seal, lubricate 
again with fresh fluid and push it on 
home. Add the outer dust boot, and 
reinstall the freshly rebuilt caliper. 
Repeat on the other side. Don't be lazy 
and rebuild or replace only one side. 
Brakes should always be maintained 
as an axle set, not one corner at a time. 
Top off the reservoir with fresh fluid, 
and bleed the system (see "Bleeding 
Your Brakes," April '07). 

Brake Pad Tech 

Not all brake pads are created equal. 
There's a choice today of various friction 
materials used in pads to do the work 
of actually stopping your car. Asbes- 
tos used to be a major component of 
brake pads, but OSHA regulations now 
make this carcinogen scarce. Organic 
materials such as Kevlar, often found 
in OEM brake applications, represent a 
compromise of pad life, braking aggres- 
siveness, dusty wheels and noise. If 
you're interested in a longer-lasting pad 
material, look into a premium metallic 
or ceramic lining. These materials can 
sometimes squeal or hiss, wear out the 
discs faster and cover the front wheels 
with ugly dust. Performance cars, like 
that Corvette of yours, might stop bet- 
ter with metallic pads. The downside is 
that those polished rims— aside from 
the cost— will be covered in gray dust 
after a day's drive. pm 
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Car Clinic 

by Mike Allen 



Q + A 




A Low Blow 

QI'm trying to resurrect a 
classic Datsun sedan 
that's been sitting in my 
garage for years. Hey, it gets 
better mileage than my 
pickup. The compression on 
all cylinders is only around 
110 pounds. Why is it so low? 



Alt could just be that the cylinder 
walls are rusty and the rings aren't 
sealing well— but in that case I'd expect 
more cylinder-to-cylinder variation. 
Odds are, all four aren't rusting equally, 
because the pistons couldn't have all 
stopped the same distance up the cyl- 
inder wall when the engine was shut 
down years ago. There's generally no 
rust where a piston has held oil next to 



A compression 
test can be very 
diagnostic, but 
only if done 
properly. 



the iron liner, but plenty of rust above or 
below. A pitted, rusty surface doesn't 
seal as well as one in good condition, 
although some rusty surfaces will 
clean up a little if you run the engine 
for a while. 

I think you need to redo that com- 
pression test in a few days, because I 
suspect it wasn't done properly. Start 
by warming up the engine, but not 
so hot that you burn yourself while 
removing the plugs— all of them. The 
compression numbers are heavily influ- 
enced by how fast the engine spins 
during testing, and removing the plugs 
will reduce drag. Be sure the battery 
is fully charged and in good enough 
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Don't Say I 
Didnt Warn You 



I tried to replace the 
spark plugs on my 2006 
F-150. They were so tight 
that a couple of them 
broke off in the cylinder 
head. Now what? 



Patience, Grasshopper. 

I've been warning people 
recently that leaving 
new-style precious-metal 
spark plugs in place for 
their normal 100K service 
life will marry them to the 
soft aluminum cylinder 
head, resulting in stripped 
threads when it's time to 
replace them. Technical 




Service Bulletin (TSB) 
No. 08-7-6 requires a spe- 
cial procedure to get the 
job done. Soak the plug 
with carb cleaner for a few 
minutes after cracking the 
threads loose. This will 
allow some of the carbon 
that has built up between 
the plug's ground shield 
and the cylinder head to 
dissolve. Next, work the 
plug out with a back-and- 
forth rotation to clear 
the carbon. The TSB 
then details an elaborate 
procedure to remove the 
parts of the plug that are 
left behind. Options are: 
Find a Ford mechanic who 
will either attempt this 
procedure or remove the 
cylinder head. The TSB 
ends by suggesting a 
smear of antiseize com- 
pound on the area to pre- 
vent this from recurring. 



OGRAPH BY DENNIS KLEIMAN 




Has A New Weapon 




"Movie producers are 
giving us jobs lately with 
unbelievable deadlines, 
Since we need a lot of precise 
metal shapes cut quickly, 
we got a new PlasmaCAM 
machine. We were totally 
amazed by how easy it is to use. I 
didn 7 even sleep the night after I got the 
machine, thinking of all the possibilities. It 
has opened up a whole new world of things 
we never thought we could do. 

We just made a couple of JO caliber 
prop machine guns. Everyone usually 
makes them out of cardboard, paper or 
wood. We made them out of steel so we 
could set them up to shoot flames. I know 
thai we're going to get a lot more orders for 
these kinds of things. " 

-Eddie Paul 
Customs By Eddie Paul - El Segundo, CA 

PlasmaCAM's robotic plasma cutting machine plugs into 
your computer and cuts precise metal shapes in a flash. Call 
today for your free demo video and see how you too can unlock a 
new world of possibilities in metatworking. 



(719) 676-2700 * www.plasmacam.coin 
PO Box 19818 ■ Colorado City, CO 81019 
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shape to deliver a full current to the 
starter motor. If the battery is low, the 
engine won't spin fast enough to get a 
good reading. 

The most common mistake people 
make when doing a compression test 
is not opening the throttle fully while 
cranking the engine. A closed throttle 
will leave a vacuum in the intake, low- 
ering the reading. In fact, even low 
barometric pressure will affect it. I 
prefer the screw-in-style compression 
gauge to the type that just seals with a 
rubber stopper. Crank the engine over 
for six full pulses to be sure you're get- 
ting the highest reading. 

Still low? Try spraying a teaspoon- 



ful of engine oil in each cylinder imme- 
diately before doing a second com- 
pression test: If the reading improves 
much, you've got bad rings. 

Corrosive Question 

I have a 2002 Chevy Impala whose 
fuel gauge failed after 50,000 miles. 
I used an additive to the gas to 
clean the corroded contact points 
on the gauge. This may have helped 
clean the fuel pump, but it did 
nothing for the gauge. The only fix 
someone suggested to me was to 
install a new fuel pump and gauge 
unit. And that costs more than 
$400. What is the cause of this 



■ THE MECHANIC'S HEADS UP 

An Uplifting Experience 

FINE-TUNE YOUR BRAKE-PEDAL PLAY FOR PROPER 
FEEL AND PERFORMANCE. 




Ya-W Play 



REACH DOWN and lift up 
the brake pedal with your 
fingers. There should be 
approximately V* to Yz 
in. of free play before it 
hits the upper stop. Is 
there more or less move- 
ment than that? Several 
things can go wrong 
here: If the pedal pivot 
gets sticky and doesn't 
allow the pedal itself to 
return freely, or if you've 
replaced the master 
cylinder and the amount 
of pedal free-play is too 
small, the master-cylinder 



Pushrod 



piston will never return 
to its fully extended 
position. That, in turn, 
will trap brake fluid in the 
master cylinder— which 
will prevent the pistons 
in the brake calipers or 
drums from returning, 
and your brakes will drag. 
Too much play will give 
you a low, spongy pedal. 
Fortunately, the pushrod 
between the brake pedal 
and the master cylinder 



is adjustable. First, make 
sure the brake pedal 
pivot is moving freely— 
I've seen rust and disin- 
tegrated bushings freeze 
this joint. Same for the 
clevis on the pushrod. All 
you need to do now is to 
loosen the jam nut and 
shorten or lengthen the 
pushrod by turning it 
until there's enough clear- 
ance. A small amount of 
clearance at the clevis 
should translate to 
about a quarter-inch at 
the pedal. — MA. 



problem— and do ethanol additives 
in gas contribute to it? 

Alcohol, in concentrations as high as 10 
percent, is used to reduce carbon mon- 
oxide emissions because the alcohol 
molecule contains oxygen, something 
missing in the petrochemical soup we 
call gasoline. Alcohol is corrosive, and 
I'm seeing a lot of complaints about 
failing fuel-gauge senders. Don't blame 
the petroleum companies— alcohol 
percentages are mandated by the EPA. 
Biodegradable ethanol is used instead 
of MTBE and ETBE, since these harmful 
chemicals were found in groundwater, 
almost certainly from leaking under- 
ground storage tanks. Flex-fuel cars, 
rated to run on mixtures of ethanol as 
high as 85 percent, have more alcohol- 
tolerant parts in the fuel system. 

Now, about your problem: The 
fuel-gauge sender is a simple rheostat 
with metal contacts that slide along a 
resistor as the float goes up and down. 
Gauges fail when these contacts start 
to get dirty and corroded. It's a simple 
procedure to clean or replace this unit — 
which is indeed available without buy- 
ing a new pump. Problem is, the whole 
business is located inside the fuel tank, 
which has to be drained and removed. 
It's not a simple task if you don't have 
a lift or a floor jack and stands. It's 
potentially dangerous too. That makes 
the labor to have this done a significant 
issue. But $400 to replace the pump- 
sender assembly is a decent price. You 
could yank the tank yourself if you feel 
up to it and try cleaning the contacts 
with some 400-grit wet-or-dn/ sandpa- 
per and electrical contact cleaner. 

The cheapest solution is a 30-cent 
grease pencil to write the mileage of 
the last fill-up on the windshield. 

Sign of the Times 

I recently purchased crossbars for 
my 2008 Toyota Highlander's roof 
rack. The instructions on removing 
the rear caps were very ambiguous. 
I attempted to remove these end 
caps, but it appeared that I was 
going to destroy these flimsy plastic 
pieces. Any assistance would be 
greatly appreciated. 
I read the instructions too: You're right- 
not very helpful. Maybe the instructions 
in the box with the rack parts was dif- 
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When spring season starts, 
make sure your equipment does. 



S<"* %& 



m.«Sfe: 



When you store your equipment, make sure STA-BIL® goes in first. Without STA-BIL, gas turns 
stale in just 60 days. Cum forms and engines won't start. But STA-BIL keeps fuel fresh for over 
a year. So your engine starts quick and easy. And If you store fuel or use equipment 
infrequently, add STA-BIL every time you fill-up to protect against corrosion 
caused by today's Ethanol-blended fuels. 

When you store, start with STA-BIL® 



©2009 Cold Eagle Co, 



www, sta-bif.com 
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Automotive Accessories 



Toyota Tundra 




They just 
snap right 



•^^ m 


■ Side Window 




Deflectors 


~~^~ 


for Virtually 


1 


Any Car, 




Pickup, SUV 




or Minivan! 




No Exterior 


u 


Tape Needed, 


Also Available 




in Dark Tint. 



Honda Civic 



Scion XB 




Cargo-Trunk Liner Computer Designed Protection for 
Cars, SUV's and Minivans. Available in Black, Tan or Gray. 



FtoorLmer m is made from 

a Sturdy High-Density 

Tri-Extruded Material, and 

is Laser Measured to 

Perfectly Fit Your Vehicle! 

Available for Popular Cars, 

Trucks, SUV's and Minivans in Black, Tan or Gray. 

Accessories available for 



Acuta • Audi • BMW • Buick • Cadillac • Chevrolet • Chrysler • Dodge • Fan! • GMC • Honda • Hummer • Hyundai • Infmiti • 

Isuzu • Jaguar • Jeep • Kta * Land Hover • Lexus • Lincoln * Mazda * Mercedes-Benz • Mercury • Mini * Mitsubishi ■ Nissan • 

1 Qldsmobile * Plymouth * Pontiac * Porsche ■ Saab ■ Saturn * Scion * Subaru * Suzuki • Toyota ■ Volkswagen * Volvo * And Morel 



2435 Wisconsin Street * Downers Grove, IL 60515 • 630-769-1500 • fax 630-769-0300 

Wim MacNeiiAuitmitiiM Products umiied 




Chevrolet Malibu 

M-Weather Floor Mats for Virtually Any Car, 
Pickup, SUV or Minivan! Available in Black, 
Tan or Gray. 



AUTOMOTIVE 
PRODUCTS LIMITED 



Specialists in Original Equipment and 
After market Automotive Accessories 



800-441-6287 



Weath rech.com 
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ferent, but the shop manual page I got 
from AIIData specifically said these plas- 
tic trim pieces are fragile and may need 
to be replaced after they're removed. 
This is not the level of quality I've come 



to expect from Toyota. 

More genehcally, interior and exterior 
trim pieces seem to be getting more 
and more fragile, and they are more 
and more often snap-in parts rather 



than those attached with a screw or 
bolt. It makes life simple on the produc- 
tion line, I guess, but for those of us who 
may need to remove these pieces sev- 
eral times over the life span of the car, 
it's frustrating. Dismantling an interior 
or front fascia today is like playing pick- 
up sticks. Hello, automakers? Can't trim 
pieces be made more robust again— like 
in the old days? 




Preserve the life of your engine. 



The best way to keep an engine from drowning 
in pollutants, impurities and contaminants is 
with a WIX' air filter Why? Because with nine 
pleats per inch of dirt-trapping media, the 
engine can start breathing fresh air again, 
And when you add that to a WIX oil filter that 
captures 45% more dirt than the leading brand, 
you can increase your engine's life and improve 
fuel economy. Long live your engine. 



See the WIX distributor nearest you 
or visit wixfiitersxom. 




WIX. WHERE IT COUNTS. 







A F F I N I A A member of Ihe Afflnla family ol brands. 



Solved Simply 

I have a 1993 Chrysler 
Fifth Avenue with around 
120,000 miles on the 
ticker. Every time I start 
the car and press the 
brake to put it into drive 
or reverse, the ABS 
light comes on for a few 
seconds and I can hear the 
ABS pump. Also, the ABS 
light comes on occasion- 
ally when I press hard on 
the brakes. When that 
happens, I still hear the 
pump. The brakes are fine 
otherwise. 

Every time any car with 
ABS is started, the ABS 
computer goes through 
a power-on self-test: The 
first time the brake pedal 
is depressed, the hydraulic 
pump and solenoid valves 
in the ABS control unit cycle 
briefly. So yours sounds like 
it's working as designed. 
And if you press the brake 
pedal firmly enough, the 
ABS system will kick in and 
prevent the wheels from 
locking up. When that hap- 
pens, the ABS light on the 
dash comes on and the 
pump motor runs briefly. 
So this also sounds like it's 
working as designed. 

Unless these symptoms 
havejust cropped up, there's 
no problem. 

Under Pressure 

In your column that 
appeared in the Oct. 19, 
2008, edition of The 
Boston Globe, you say, 
"It's impossible to see 



if your tires are underinflated 
without a tire-pressure gauge/' 
I don't believe this statement is 
entirely accurate. I just purchased 
a 2008 Subaru Tribeca with a 
tire-pressure monitoring system 
(TPMS). In cooler temperatures, 
the pressure in the tires has gone 
down, and the monitoring system 
alerted me to this fact (the tire 
was about 5 or 6 pounds below 
its required pressure). I admit the 
system doesn't provide actual 
pressure readouts, but it's a good 
safety check. Don't you agree? 
All cars and light trucks sold in the 
U.S. since 2007 have a TPMS, as 
mandated by the Department of 
Transportation (DOT). And I predict 
that these systems will have little 
effect on how poorly the American 
driving public maintains its tire pres- 
sures. Just the opposite: consum- 
ers, being the lazy dolts they are, 
will assume their tire pressures are 
fine because the TIRE PRESSURE 
warning light on the dash isn't lit. 

There are two types of systems. 
The best— and more expensive- 
uses a radio transponder mounted 
inside the tire. With this type, you 
can usually call up the individual tire 
pressures on a dashboard display. 

The second uses data from the 
ABS/traction-control system. An 
underinflated tire will have a rolling 
radius smaller than the other three, 
and consequently will rotate faster 
than the others. When the differ- 
ence in rotation becomes extreme 
enough, the low-pressure alarm 
goes off. There are several problems 
with this. If the outside air temp 
goes from very hot to very cold, all 
four tires will lose pressure equally, 
and the alarm won't sound. 

There's an even bigger issue, as 
far as I'm concerned: Neither type of 
monitoring system sets off the warn- 
ing indicator until, as you've discov- 
ered, the pressure is 5 or 6 pounds 
too low— the spec required by law is 
25 percent below the recommended 
pressure. 

And that's just plain too low. It's 
low enough to accelerate tire wear 
and raise rolling resistance to the 
point where it affects fuel economy. 



More important, it's low enough to 
affect handling and braking, espe- 
cially in rainy or snowy conditions. 

Any driver who relies on the TPMS 
to tell him he needs air is going to 
spend a lot of miles driving on dan- 
gerously underinflated tires. The DOT 
dropped the ball when they set the 
permissible amount of underinfla- 
tion. There's still no substitute for a 
$10 tire gauge in your glove box. 

False Positive 

I have a 1994 Jeep Cherokee 
Sport. TTie brakes have been 
bled multiple times and I still get 
sponginess in the pedal. The front 
disc brakes work, but the rear 
brakes never seem to get up to 
pressure. When the vehicle is up 
on blocks, the front wheels stop 
if the brakes are applied, but the 
rears keep turning. I have replaced 
the rear cylinders and the master 
cylinder. What's going on here? 
The sponginess is probably air in the 
system— if you have ABS, the manual 
calls for a conventional bleed, fol- 
lowed by a bleed with the Chrysler 
scan tool to cycle the pump and sole- 
noids in the ABS controller, followed 
by a second conventional bleed. 

Sound like a lot of work? I've got- 
ten good at working on brake sys- 
tems without ever introducing any 
air into the system— it's still possible 
to successfully flush the system with 
fresh fluid without hooking it up to 
the tricorder. 

As far as the ineffectiveness of 
the rear brakes: If you have the rear 
suspension at full droop with the 
frame up on stands, the load com- 
pensation valve will interpret that as 
a lightly loaded rear suspension and 
reduce the brake pressure to the 
rears to nearly nothing. I bet the situ- 
ation will be different if you put the 
stands underneath the axle instead 
of the frame rail. Give that a try and 
let me know how it works out. pm 



Calling all DIYers! 

Have you built a one-of-a-kind project in 
your home workshop or garage? If so, 
enter it in PM's DIY Rally by April 1. 
Winners will be featured in the 
magazine. Entry form at: popular 
mechanics. com/DIYRally2009. 
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LuhriplateWa. I OS 

Motor Assembly Grease 

Hie Original Prelate for Installed Engine Parts. 

Provides Lubrication During Initial Start Up. 

Prevents Scuffing, Scoring and Damage. 

Also Try 
These Other 
High Quality 
Lubriplate 
Lubricants. 



pup 



Now Available Online at.. 

Lubripiate.com 

Or Call 1-800-733-4755 JS> 
Also Available At: 

1'800-492~PART 
for store locations 




GREAT PRODUCTS AND PROMOTIONAL 
OFFERS FROM PM ADVERTISERS 






GET GILLETTE'S MOST COMFORTABLE 
SHAVE WITH FUSION POWER 
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Gillette Fusion Power Gamer combines 
40ft/ the advanced technology of the Gillette 

Fusion shaving system with a compelling 

mk new look to Gillette Fusion. Gillette Fusion 

T L Power Gamer features a 5-blade shaving 

9L surface on the front, with a precision trimmer blade 
j9 on the back to allow guys to easily trim sideburns, 

*rj under the nose and shape facial hair. Gillette Fusion 
. t Power provides incredible glide and comfort and is 
Gillette's most comfortable shave, helping guys look 
and feel their best. 



For more information, visit www.Gillette.com 



NEW RAPIDSHARK TAKES A BITE 
OUT OF WORK 

The patented, multifunction RapidShark® is two 
professional tools encased in one sleek, rugged hand tool. 
It's the only tool that combines a professional utility knife 
with a quality wire stripper, cutter and crimper, so you 
get twice as much done with one tool, for one low price. 
Winner of Popular Mechanics' prestigious Editor's Choice 
Award, it includes five Rapid Edge® patented, serrated 
blades and comes in two sizes: 
10-18 AWG and 6-12 AWG. 



PM ~ 08 



For more information, 
visit www.rapidtools.net 




IT'S TIME TO EXPAND YOUR OPTIONS 




One Engine, 13 
Attachments. Endless 
Possibilities. Need multiple 
tools for multiple tasks? The 
STIHL KombiSystem lets 
you easily switch between 
attachments to trim, edge, 
blow, cut, and more. 
Found only at servicing 
STIHL Dealers. 



For KombiSystem information and your nearest dealer, 
visit www.stihlusa.com/kombi 



BUILD YOUR OWN CUSTOM FISHING ROD 



STA-BIL FUEL STABILIZER 



Have you ever considered building your own fishing rod? 
Mud Hole Custom Tackle specializes in fishing rod kits 
and how-to instructions for the fishing enthusiast - fly, 
saltwater, freshwater and ice. Custom fishing rod building 
is fun, simple and can save you money. 




Getting started is easy, just visit www.mudhole.com to request 
your FREE catalog and start building your own fishing rods today. 



STA-BIL®, America's #1 selling Fuel 
Stabilizer, just got even better. It now 
contains added corrosion protection, 
making it more relevant for use in 
today's fuels containing ethanol. 
New, improved STA-BIL is now 
recommended to be used AT EVERY 
FILL UP for year-round protection 
against corrosion caused by ethanol not 
just during storage season. STA-BIL is 
an ideal choice for those using ethanol 
fuels, and anyone using their vehicles 
or equipment infrequently. 

For more information, visit www.sta-bil.com 




Why can't a computer be more 
like a television? When you push the 
power button on a TV, it just turns 
on. Computers, on the other hand, 
boot— as in, they take so long to get 
started that you want to stick your 
boot into them. 

You would think that the march 
of technological progress would have 
reduced boot times over the years, 



but newer operating systems can 
take longer— Microsoft Vista actually 
tends to boot more slowly than its 
predecessor, Windows XR (Microsoft 
claims its next-generation operating 
system, Windows 7, should provide 
drastic improvements in boot time.) 
Additionally, boot times increase 
with a computer's age. As you use 
your PC and more programs and 



devices are installed, the startup pro- 
cess gets even longer. And these 
slow boot times can lead to bad 
behavior. Many users become so 
frustrated that they leave their com- 
puters on constantly, wasting elec- 
tricity and delaying valuable OS 
security updates. 

But take heart: There are steps 
you can take to speed things along. 



PHOTOGRAPHS BY KYOKO HAMADA 
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PM DIY TECH III MAKE YOUR PC BOOT FASTER 



Depending on the configuration of 
your computer, many of the various 
system checks and processes that 
take place during boot-up may be 
unnecessary or irrelevant to you. A 
variety of tricks of varying sophistica- 
tion can reclaim valuable minutes or 
seconds of get-up-and-go time. We 
tested expert tactics on three well- 
used computers in PM's tech lab. 

Ditch Dusty Programs 

As a general rule, an uncluttered com- 
puter is a fast computer. The easiest 
step to speed startup is to remove 
software that you no longer use. Many 
of these seemingly fallow programs 
are running active background pro- 
cesses that launch every time you 
push the power button. This doesn't 
just slow down your startup, it chews 
up RAM and drags down the overall 
performance of your PC. 

To get a full list of installed soft- 
ware, check Control Panel in Vista and 
select Remove Programs (in XP go to 
Add/Remove Programs). If you find 
programs that you're not using or that 
support equipment you no longer own, 
eliminate them. 

One of our test computers, a 
3-year-old XP machine, had more 
than two dozen programs that hadn't 
been used in years. After we removed 
them, the machine's boot time was 
reduced from 2 minutes 45 seconds 
to 2 minutes 21 seconds. Across all 
three of our computers, the biggest 
offender was AIM instant-messaging 
software. Removing it shaved an aver- 
age of 8 seconds off boot time. 

Even brand-new PCs can be junked 
up with useless applications, known as 
trialware, that load processes at start- 
up. Since these programs aren't for- 
mally installed on your system, they 
may not show up in your Remove Pro- 
grams list. That shouldn't stop you 
from getting rid of them if you have no 
intention of using the software. 

The easiest way to purge unwanted 
trialware is by using a program called, 
believe it or not, PC Decrapifier. This 
free, downloadable tool specifically 



targets trial software and puts it on a 
chopping block foryou to eliminate. 

On a Dell laptop we analyzed, 
Decrapifier found several programs 
imploring users to "Get High Speed 
Internet!" from service providers 
angling for new business. Delete! 

Reconfigure 
Pushy Software 

Some startup slowdowns come from 
software that you do use, but don't 
necessarily need running in your sys- 
tem's background. Many programs 
have components that load at startup, 
then monitor your OS constantly. That 
makes perfect sense for antivirus soft- 
ware that must continually watch for 
suspicious activity on your PC, but it's 
probably not necessary to have the 
software that came with your digital 
camera always running so that it can 
instantly offload pictures. 

There are a few ways to check 
which programs are muscling into 
your startup sequence. In Vista, you 
can manage startup applications 
through Windows Defender, Micro- 
soft's built-in program that monitors 
for spyware, pop-ups and performance 
drags. Defender has an integrated tool 
called Software Explorer that lets you 
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check programs that load at startup 
and disable anything unnecessary. 

You can also access the list of 
startup applications in either Vista or 
XP through the Msconfig utility (type 
"msconfig" into the Run box in the 
Start menu). Select the Startup tab, 
then uncheck any applications you 
think might be slowing your startup. 

Both options allow you to disable a 
program's startup component without 
completely removing it. So if you dis- 
able something and then discover that 
it was vital to the operation of your 
PC, you can always turn it back on. 

Inevitably, you'll find programs in 
your startup configuration that you've 
never heard of before. To sort it all 
out, consult an online reference such 
as Sysinfo. This site categorizes start- 
up entries according to how neces- 
sary they are. On one of our test PCs 
we found avgtray.exe configured as a 
startup operation. This miniprogram 
was a part of the AVG antivirus soft- 
ware suite and was designed to 
launch AVG from an icon in the sys- 
tem tray at the bottom right of the 
Windows home screen. Sysinfo cate- 
gorized avgtray.exe as "User's Choice," 
meaning that it's not imperative to 
the PC's operation but could be use- 
ful, so we decided to keep it. Many of 
the items we found in the startup 
menus of our test PCs were software 
that could be started on an as-needed 
basis, but didn't need to be launched 
at startup, so we disabled them. 

Cut the Splash Screen 

If you're serious about shaving every 
last second of startup time, dip into 




Too 

In our tests, Mac OS X natively booted faster than Microsoft Vista, but Macs 
are susceptible to slow boot times too. And often, it's because of the same 
problems. "If your Mac is taking a long time to boot, the main culprit is probably 
startup software," says Ben Casey, a Mac technician at TekServe in New York. 
"Check for erroneous applications and delete what you don't need launching every 
time." If you have multiple accounts on one Mac, edit the list of startup programs 
for individual users by going to the Accounts panel of System Preferences and 
selecting Login Items. Also, look in the universal startup folder, which controls what 
loads for all users. (It is called Startup Items, in the Library folder on your hard 
drive). The shorter these lists, the quicker your machine will start up. 

If your computer is still taking too long to boot, try clearing your caches using a 
free piece of software called Onyx (titanium.free.fr/pgs/english.html). The first boot 
after purging your caches will take longer than usual, because the computer needs 
to reconstruct those caches from scratch, but the resulting up-to-date caches will 
allow for a faster boot time. - e.s. 
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PM Boot Test 

We took three well-used PCs and ran them through a battery of 
cleanups and reconfigurations to see how much time we could trim 
from startup. The result was a 30 percent improvement, -e.s. 



Average initial boot time | 2min29sec 

Measured from push of power button until OS was fully loaded 



Fixes were sequential, so the order may have affected results 



Remove old programs -18 sec 

• Reconfigure software -I6sec 

• Eliminate splash screen -6 sec 

• Tweak BIOS -l sec 

• Clean up registry -l sec 




the Boot tab in the Msconfig utility, 
which controls the settings for the 
boot initialization/configuration file. 
Generally, users should tread carefully 
when tinkering with boot.ini, but one 
easy edit is to check the Vnoguiboot" 
option. This saves time by skipping the 
Windows startup animation. 

Edit Your BIOS 

Before the operating system loads up 
on your computer, software on the 
motherboard known as the BIOS 
(Basic Input Output System) governs 
the configuration of the PC's hard- 
ware. As with the boot.ini file, it's advis- 
able to tread carefully in the BIOS to 
avoid disabling something important, 
but a few well-placed tweaks can save 
valuable seconds when you boot. 

The BIOS sets the boot sequence 
for your PC and makes sure all the 
components— like the video card, 
memory and hard drive— function 



together. To get to the BIOS on most 
computers, you hit one of the function 
keys (usually F2, F10 or F12; your com- 
puter should prompt you on the screen 
during startup). The BIOS checks each 
drive attached to your computer for an 
operating system to boot from, but it 
doesn't always check in the most logi- 
cal order. On one of our test laptops, 
the BIOS was looking at the USB drive 
and optical drive before checking the 
hard drive where the OS is installed. I 
rearranged the boot order to check the 
hard drive first. 

Most BIOSs scan the computer 
memory for errors at startup, but if you 
haven't made any modifications to 
your RAM or noticed any errors, this 
probably can be skipped. If your BIOS 
has a Quick Boot or Skip Memory 
Check function, you can save a few 
extra seconds. 

Clean Up the Registry 

The registry is a database in both Win- 
dows Vista and XP that stores informa- 
tion about your hardware, software 
preferences and user profiles. When- 
ever you change something in Win- 
dows, it is logged in the registry. But 
when software is deleted or hardware 




is upgraded, the registry isn't always 
updated properly, so it can end up full 
of outdated, useless entries. Unlike the 
Msconfig utility and BIOS, casual dele- 
tions from the registry can cause irre- 
versible damage, so it is no place for an 
inexperienced computer user to go tin- 
kering on his own. But a good software 
solution can help clean it out for you. 
Free programs such as CCIeaner and 
Glary Utilities, as well as more fully fea- 
tured pay software such as System 
Mechanic ($50), are available for down- 
load online and will scrub the registry 
for "keys" left over from old applica- 
tions no longer resident on your 
machine. These may be delaying boot 
time by causing the computer to scan 
for nonexistent programs during 
startup. A clean registry makes the 
whole process more efficient. 

How much time you'll gain overall 
depends entirely on how messed up 
your computer was in the first place. 
Cleaning out all of the digital clutter 
still won't make your computer 
instant-on, but it should make the 
wait more bearable. pm 



MP3 Player Connection 




iPod Auto 
Control? 

QMy car doesn't have a built-in iPod dock. What's the 
best way to play my MP3s while I drive around? 



A Buy a new car— just kidding. While some new vehicles have iPod docks, 
owners of dockless vehicles can patch together a method for streaming 
their MP3s through the built-in stereo. Effort and expense will vary, and some 
setups will sound much better than others. 



Option 1: Wireless FM Transmitter 

INSTALLATION: Easy 
SOUND QUALITY: Poor 

+ FM transmitters are the most popu- 
lar and convenient way of playing an 
MP3 device through a car stereo. They 
typically plug into an iPod's dock or 
headphone jack to create what is 
essentially a low-wattage pirate radio 
station— powerful enough to be picked 
up by your car radio inches away, but 
not strong enough to interfere with 
neighboring car radios. 

Unfortunately, these transmitters 
need to compete with real (and far 
more powerful) radio stations and are 
easily swamped by 6000 watts of clas- 
sic rock. When this happens, the sound 
that comes out of the speakers can be 
a cacophonous mix of static, local 
radio stations and whatever your iPod 
is playing. This problem is exacerbated 
by FCC regulations, which prohibit FM 
transmitters from broadcasting at 
greater than 18.75 nanowatts, essen- 
tially ensuring that they won't work 



well. And while this problem is particu- 
larly pronounced in cities with crowded 
airwaves, the issue exists nearly every- 
where in the country. There's another 
downside to FM transmitters: Even 
under ideal conditions, FM radio just 
can't deliver excellent sound quality. 

That being said, FM transmitters 
are extremely convenient and, with 
many models selling for as little as 
$15, affordable. If you decide to use 
one, choose a model that lets you pick 
any FM frequency (some restrict you to 
a few stations on the top or bottom of 
the spectrum). This will increase your 
odds of finding an open channel. 

Option 2: Cassette Adapter 

INSTALLATION: Easy 
SOUND QUALITY: Good 

+ Audio cassette adapters take advan- 
tage of an increasingly rare feature: a 
car's tape player. These adapters are 
shaped exactly like a cassette tape. 
They are cheap (around $15), common- 
place and deliver decent sound quality. 



To use one, simply plug one end 
into the MP3 player's headphone jack 
and the other into the tape deck. 
If your automobile has a cassette 
player, there is no easier way to get 
interference-free listening. 

Option 3: Wired FM Modulator 
installation: Moderate 

SOUND QUALITY: Good 

+ With wireless FM transmitters, the 
signal has to travel through high-traffic 
airwaves on its way to your car 
antenna. Wired FM modulators, which 
usually come as small boxes with a 
few cords running out from them, 
intercept the connection between the 
car's antenna and radio, allowing you 
to inject your iPod's signal directly into 
this wired pathway. The result is dra- 
matically improved sound q u a I i ty — 
although the final result is still ham- 
pered by the limitations of FM radio, 
which is far from audiophile-friendly. 

These modulators are inexpensive 
(they can be found online for as little as 
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$15) and relatively easy to put in, as 
long as you are comfortable fiddling 
with your car stereo's wires. 

To install one, position yourself 
underneath the dash. Reach up and 
unplug the antenna from the back of 
the stereo and plug it into the modula- 
tor's antenna input. Take the modula- 
tor's output cord and connect it to the 
stereo's antenna input. You can then 
set the modulator to run at any FM fre- 
quency. Pick one with weak competing 
signals (usually at the ven/ top or bot- 
tom of the spectrum), and plug the 
modulator's audio output cord into your 
iPod's headphonejack. 

Option 4: Stereo 
With Line-In Port 
installation: Moderate 
sound quality: Very Good 

+ If you're lucky, your car stereo has a 
headphone-size line-in port right on 
the front. If so, all you have to do is jack 
your MP3 player into this hole, tune 
your stereo source to "Auxiliary," and 



crank some tunes. Unfortunately, most 
car stereos lack this port. Installing a 
new car stereo that has one is one 
method for getting excellent sound 
using your iPod. New stereos with the 
port can be purchased for under $100 
and installed either by you or a profes- 
sional. (Some shops offer free installa- 
tion with purchase.) 

Option 5: RCA Port 
installation: Moderate 
sound quality: Very Good 

+ Some car stereos— primarily ones 
with CD players— include an RCAjack 
in the back. Hijacking this audio connec- 
tion from the CD player will provide 
excellent sound quality for music com- 
ing off an iPod. First step: Remove the 
stereo. If there is an RCA port, you will 
see dual jacks— one with a red and one 
with a white input (similar to the RCA 
jacks on home stereos). RCA-to-head- 
phone cords can be bought for a few 
dollars at just about any electronics 
store. Plug the red and white ends of 



this cord into the stereo's RCAjack and 
the other end into your MP3 player's 
headphonejack. Finally, tune your ste- 
reo to either "CD" or "Auxiliary" (the 
exact setting depends on your stereo). 

Frozen Screens 

I'm an avid tailgater. Is there 
any danger in bringing my LCD TV 
out into the cold? Can the liquid 
crystals freeze? 

Tailgate with confidence. LCD manu- 
facturers regularly test their sets to 
make sure they can hold up to freezing 
temperatures. Sony, for example, chills 
its TVs for a full day at both 14 F and 
minus 4 FThe findings: While the sets 
can survive a Green Bay winter with- 
out suffering any permanent damage, 
the cold can cause picture quality to 
suffer. "At low temperatures, the actual 
liquid material will move slowly, creat- 
ing a blurry image," a Sony representa- 
tive told me. "This will improve once 
the material warms up." The action on 
the field may look a bit blurry, but the 




The All-New Factory Five '33 Hot Rod SEMff 

Complete Package $ 1 9,990 200s Bast in show 

The newest Factory Five made its debut at the 2008 SEMA Show in Las Vegas. By the end of the world's 
largest car show, our 4 33 earned Best in Show- Hot Rod and Best Engineered Product Runner-up, taking its 
place alongside the rest of the award- winning Factory Fives, Don't build one if you Ye allergic to trophies. 
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Free DVD/brochure 
$OK-29l-3443or*isii 
www.factory fi vc .com 
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Mk3 Roadster kit $ 1 2,990 



GTM Supers kit SI 9,990 
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TV will bounce back before the next 
game kicks off. 

Button Lint 

I've had my iPhone for nearly two 
years. Recently, I've had to press 
the Home button harder for it to 
respond, and sometimes have had to 
try several presses. What's up? 
In all likelihood, the culprit is nothing 
more than simple pocket lint. PM 
senior technology editor Glenn 
Derene had a similar problem with his 
first-generation iPhone. Because his 
phone was no longer under warranty, 
having Apple fix or replace it would 
have cost him about as much as buy- 
ing a new iPhone 3G. So, once his 
Home button stopped working almost 
altogether, Glenn decided to crack 
open the case and perform diagnosis 
through dissection. His findings: 
Seventeen months' worth of lint had 



TECH TIP 
A sneaky way to brighten your photos. 




If a camera has an automatic 

exposure, its lens acts a lot like a 

pupil in an eye. That is, its aperture 

automatically expands when it 
senses darkness, and contracts if 

there's an abundance of light. 
Knowing this, it's easy to manipu- 
late an automatic exposure to let in 
more light. Simply place your finger 
over the lens for a few seconds. 
Sensing darkness, the camera will 
open up its aperture. As soon as you 
remove your finger, the aperture will 
quickly begin to close again. If you 

snap your shot within about 1 

second of moving your finger, the 

lens will let in more light than usual, 

and your photo will be extra bright. 



Keeps Paint Out. 

Keeps Lines Sharp. 

FrogTape . 



i&OGTAPE'l 



Paint has been leaking and bleeding under 
your old masking tape for too long. FrogTapefc 
exclusive PaintBlock® Technology forms a 
micro-barrier that stops paint in its tracks. 
Now touch-tips are a thing of the past. 
www.frogtape,com 



Made by 




drifted under the Home button. Get- 
ting to the offending pocket detritus 
required him to go beyond the kind of 
reversible surgery that tech-savvy 
iPhone owners have pioneered over 
the past year. He actually had to break 
open parts that were glued together— 
basically killing the patient. If, like 
Glenn's, your phone is no longer under 
warranty, buying a new one may be 
your only option. 

Free Books 

I have an E Ink e-book reader, but 
the cost of buying books is adding 
up. Is there any legal way of using my 
reader to view e-books for free? 

Because their static screens don't 
flicker like an LCD, E Ink e-book read- 
ers such as the Amazon Kindle and 
Sony Reader are easy on your eyes 
and easy on their own batteries. (They 
draw power only to load new pages, 
not to display the content, allowing a 
single charge to last through thou- 
sands of pages.) While the manufac- 
turers might love it if every e-book you 
read was purchased from 
their online stores at about 
$10 a pop, you have other 
options. The Internet is 
filled with Web sites eager 
to dispense virtual versions 
of books that have lapsed 
into the public domain. And 
some of these sites, such 
as ManyBooks, have even 
begun offering up versions 
that are specially formatted 
for the Kindle (.azw files) 
and Reader (Jrf). You won't 
find any recent best sellers 
in the public domain, but 
it's filled with time-tested 
classics— more Huckleberry 
Finn than Harry Potter. 
Bringing a Web-found 
e-book to your reader is 
easy— download it onto an 
SD card and insert it. pm 



Calling all DIYers! 

Have you built a one-of-a-kind 
project in your home workshop 
or garage? If so, enter it in 
PM's DIY Rally by April 1. 
Winners will be featured in 
the magazine. Entry form at: 
popularmechanics. com/ 
DIYRally2009. 
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TerraTfike 

Ride In Cdmfdrt 




WWW.TERRATRIKE.CDM 
FREE catalog SQD-945-991Q 



STORAGE WITH STYLE 
Alumini 
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www.modulinegarage.c 



SELF-FEEDING 
DR @ 

SELF-FEEDING 

saves time and 

energy. Most branches wil 

self-feed, instead of having 

to force-feed them. 

CHIP BRANCHES UP TO 

5-1/2" thick with powerful 

engines up to IS HP 

P RQ- 5 PEC" K N I V E S a re 

similar in size and design 

to commercial thippers 



Get a FREE DVD and Catalog 

800-395-2725 

www. D Rc h i pper .com 






5 Minutes From Car 
To Fishing Machine! 




75 lb. hull I 

■12'4"x4' 6 ,p 

* Fits in car trunk 

• Takes up to 3 HP 

■ Holds 1 or 2 Adults 

Carry a Sea Eagle FoldCat in your car trunk 
and be ready to fish in just minutes) The 
FoldCat features great standing stability, a full 
floor, more fishing space f rod-holders, snap-on 
swivel seats, oars, oarlocks and motormount. 
See more at www,SeaEagle,corn or 

can 800-944-7496 *» 

FREE Color Catalog, DVD & Material Sample: 

SBHEHElE.com °A> 

Suite 1 ,1 9 H. Columbia Street, Port Jefferson, MY 1 1 777 
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SunPorch 

SUNROOM / SCREENROOM 

Warm In Winter & Cool In Summer 
With...ZERO Energy Cost! 



(!!,'! 



,.->• 



FHBE1 

Catalog & 



Mounts on your deck or patio with 
No si te prep ! No permits ! N o taxes! 

* Turn your deck or patio into an outdoor room! 

* Complete, easy-to-assembJe kit, comes with roof, 
walls, windows, screens & door. 

• Goes from sunroom to breezy 
screenroom.. in just second si 

• Easy-Slide floor-to-roiling windows 
with screens for maximum air-Mow! 

FREE Catalog & Prices! } 
Request yours online at: 

www.sun-porch.com 

Enter code ^654)end SAVE ! 
or Call: 203-557-5654 

SunPorch. DepL SC54, Weslpor I, CT 06380 
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Having Math Problems? 
WE CAN HELP! 

SUBJECTS: 

•BASIC MATH 
•BASIC MATH W01 

PROBLEMS 
•PRE-ALGEBRA 
•ALGEBRA 1&2 ^ 

•ALGEBRA WORD PROBLEMS 
•ADVANCED ALGEBRA 
•GEOMETRY 
•TRIG/PRECALCULU: 
•CALCULUS 1,2, 3 
•PHYSICS 

Subjects Coming Soon: Matrix ' 
Algebra, Unit Gonversinns, and , /^ ..^ . § 
Probability/Statistics. 
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#1 Rated Math & 
Physics Tutorial DVDs 



All topics taught entirely through 
/orked example problems. 



Raise grades or your money back 
877MATH DVD 



Visit: MathTuforDVD.com/pni 




Smooth Out Rough Roads 

WITH THE DR® POWER GRADER! 

Here's what makes the OR® POWER GRADER the fastest, easiest, 
and simply the best do-it-yourself driveway-grooming solution ever — 



PATENTED DESIGN enables you to 
loosen and regrade enormous amounts of 
materials with minimal power. 

POWERED ACTUATOR allows you 
to control grading depth from your towing 
vehicle with a remote control. 



CARBIDE-TIPPED SCARIFYING 
TEETH loosen the hardest composite surfaces. 

FILLS IN POTHOLES and wash-outs, 
and smoothes washboard on gravel, lime- 
stone, dirt, or sand roads without hauling in 
new material, shoveling, or raking. 




Get a FREE DVD and Catalog 

with full details including models, low, factory-direct 
prices, and our 6-Month Risk-Free Trial often 

l&k 800-395-2725 

www.DRpowergrader.com 





HERITAGE 

BUILDING SYSTEMS 

Eiiablithed 1979 

We arc commuted to providing (he 

finest- quality steel buildings at the 

lowest possible price. 

Call for a FREE quote today \ 

30' x 40' x 10' „.™ $7,895 

40' x 60' x 12' $13,987 

60' x 100' x 14' $31,984 




1.800.643.5555 

www.hcrita.gcbui I clings, com 
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Dr. St&ffante Seaver PSY.D is an expert in the area 
of interpersonal relationships Researcher, author 
and accomplished public speaker, she has lectured 
nationwide for over a decade. Dr. Seaver has also 
been mvalved with several publications covering 
relationship and M r '"-iy: f»*U*a 



Try MAXODERM" 
FREE TODAY! 



For a Limited Time, receive 
an additional $200 in Free Gifts! 
*See Reader's Mole for details 



Ask The Expert 



Male Enhancement Products 



• •• 



Do they REALLY Work? 



How To Improve. Increase. ENJOY. 





Dear Steffiwie, 



For the past year, i\e been having some 
confidence issues. ft*s realty dragging me and 
my relationship with my wife down. I wanted to 
try smnepitts I heart! about hut I found out 
they can take 3 or more months to work In 
your judgment* docs anything work faster or 
better? 

Jason AA 
Manhattan Beach, CA 



I Well Jason, 

The verdict is in and I just happen to have the 
perfect answer to boost you and your 
confidence, while giving > our u ife the time of 
her life ... repeatedly! 

For months my fiance was feeling the exact 
same way you were and then, one night, we had 

the most phenomenal experience. EVER, ] had 
never seen him more excited and powerful. He 
took control rieju from Ifie start and the feelings 



we shared together were totally mind-blowing. 
And. here's the best part, every time since that 
night, he just keeps getting better and belter. If s 
amazing! I can* t get enough of him now! 

finally, the other day. m> curiusih took over. 
I had to know what brought abotit this drastic 
change. So, 1 asked him. To my shock, he 
handed me a tube of MAXODERM. tjust 

couldn't believe this produei MAXODERM 

was aelually making him feel \ irile wy\ more 
\ igorous. I did a little research and was 
surprised by w hat I found. 

Recommended by Leading Physician, 
Michael A. Savmo, M.D M F.A.C.S., it's the 
premiere fast-acting topical lotion designed 
to enhance erection quality and the feeling of 
firmness, while intensifying your sensation for 
the ultimate sexual experience. Don't be 
fooled by the companies selling those 
"miracle" sex pills claiming to grow your 
erection 3-4 inches. As little as 5% oi the pill 
actually makes it into your system. To my 
intimate knowledge, MAXODHRM s 
PA I E.N 1 E ■ D i urueted de I j \ en s\ si ci 1 1 



etTectively reaches the desired area direct!) 
u pon app 1 i c at ion T m ax i m i zing absorpt ion . 
resulting in a performance to be proud of each 

and even time, fm a huge (and grateful) fan of 
MAXODERM. And trust me. I tifnt\i- my fiance 
is too! 

MAXODERM IS Instant Male Enhancement 
You can check out MAXODERM bv calling 
1-800-725-086! or going to 
w %v n \ « e 1 1 1 \n x i >d c r n i . c t> m , I know thev 

oiler RISK FREE TRIALS and even ghc a ' 
FREE SUPPLY with your phone or web order. 
Oh and best of ail MAXODERM is backed by a 
30 l)a> Money Hack Guarantee. You can't 
beat that! 



Delightfully Yours. 
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MAXODERM 8 RISK FREE OFFER 

"We know that once you try MAXODERM you'll never want to go without it again - it's that simple. 
We're so confident that were giving an unheard of 30 Day Money Back Guarantee! Order 
2 tubes Risk-Free Today and we'll throw in a FREE SUPPLY and FOR A LIMITED TIME, you can 
still get $200 worth of Free Gifts with your special order that are yours to keep. So join the thousands 
of satisfied customers today and call 1-800-725-0861 or visit www.getrnaxaderm.com . You have 
n o th ing to lose an d eve ryth ing to *ga i n 7 * - Ba rtn ensen La bs i 
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Patented Formula! 
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ALTERNATIVE TRANSPORTATION 



Electric and Gas Powered Bicycles, 
Bike Conversion Kits, Scooters. Mlnibikes, 

Mopeds, Dirt bikes, ATVs, 

WWW.FIVEFLAG5MOTORBIKES.COM 

(850) 941-2060 



APPAREL 



SUSPENDERS WITH PATENTED 

No-Slip Clip. Free Catalog 800-700-4515. 

www.suspenders.com 



ARTS, CRAFTS, SUPPLIES 



WHOLESALE PRICES ON JEWELRY 
CRAFT ITEMS, Beads & Beading Supplies. 

Rocknound Supplies, Belt Buckles, 

Clock Movements. Free 122 page catalog. 

Eloxite:Dept.45. 

Box 729, Wheatland, WY 82201 

Ph.:307-122-3050 

Web: www.eloxite.com 



AUTOMOTIVE 



AMSOIU SYNTHETIC LUBRICANTS, 

Buy Direct, Register to Buy Wholesale. 
Free Catalog. 1-388-826-1166. 

www.synthois.com 



BICYCLES 



GOLDEN EAGLE BICYCLE ENGINES 

2 & 4 Cycle Geared BeLt 25 - 40 cc 

517-410-2793 

blkeenglnes.com 

SAVE MONEY 

Convert your bicycle Into an Electric powered 

Bicycle, Electric Bicycle Conversion Kit 

WWW.5ernsonEV.com 

248-275-1730 



BOATS, OUTBOARDS, TRAILERS 



BOAT KITS - PLANS - PATTERNS - 

SUPPLI ES Catalog $5.00 r Clarkcraft, 

16-6 Aqualane, Tonawanda, NY 14150, 

71 6-873-2 640 . www, c I arkcraft . com 

BUILD A BOAT - Using full size patterns, 

7' to 55', send $9.95 for NEW Design CD. 

GLen-L 9152 Rosecrans/PM. 

Bellf lower. CA 90706. 888-700-5007 

WWW.GLENL.COM/OFFER9 



BUSINESS OPPORTUNITIES 



BUILD BACKYARD GREENHOUSES 

Need work? Hire Yourself. 

Step by step design. Not a kit. Serious offer. 

htt p://w w w.bu I Idy o urow ng ree n house .n et 

or call 512-914-4249. 



BUS NESS OPPORTUN T ES 



Make $500 Weekly, E-Z Assembly work. 

FREE Information, Send SASE; 

JDK-P Box 635, Hopkins, MN 55349-0635 

"REAL ESTATE FORTUNATE STRATEGIES" 

Prosper from Financial Collapse! 

Ground Floor Opportunities 

Millionaire Tactics Revealed - Free Details 

A. Karples, - PM f 

10653 W.ClairmontCr., 

Tamarac, FL 33321 

BECOME A HOME INSPECTOR 

for Just $49! Free Information. 

www. Home I nspectronBook.com 

Of call 540-372-9432, 24 hrs. 

CONCRETE CHARLIE™ SAYS: 

Claim your piece of the $100 Billion 

waterproofing Industry and become a 

foundation crack repair specialist. 

Most Complete Training in the Industry! 

Don't Walt I Territories available NOW! 

Or, buy a kit and fix your cracks! 

w w w.cone retechar I i e .com 

Enter Pop, March Promo Code: 971208 

$1,000'$ WEEKLY mailing beautiful rose 

catalogs! Free supplies/postage! 

SAS,E,;RBIv1-RB0X759. 
Lake Zurich. Illinois 60047-0759. 



DO-IT-YOURSELF 



HYDRAULIC JACK REPAIR 

Manual and catalog: $15.00. 

620-594-2247 Hydraulic Parts Supply, 

PO BOX 97-PM, Sawyer, K5 67134 

BUILD YOUR OWN 

HUMAN POWERED VEHICLES! 

Recumbents. trikes, lowracers, tandems, 

choppers, and more. 

www.ATOMICZOMBIE.com 



LOFT BEOS AND BUNK BEDS for youth, teen 

& college. Easy-ToAssemble Kits starting at 

$189. Do-lt-Yoursetf Plans $10. 866-739-2331 

w w w.Co I lege Bed Lofts.com/pm 



EDUCATION &. INSTRUCTION 



SOON THE GOVERNMENT 

Will enforce the MARK OF THE BEAST 

as CHURCH AND STATE unite! 

Let THE BIBLE identify him. 

FREE BOOKS/DVDS 

The Bible Says. P.O.B. 99, Lenoir City, TN 37771 

t h e bi ble say t r u t h @ yah oo.co m 

1-8&8-211-1715 



ELECTRONICS 



SMART BATTERY CHARGERS for lead acid 

or gel cell batteries, 5A model for larger deep 

cycle down to 1/4 A model for smaller 

batteries www.a-aenglneering.com 

714-952-2114. 

Digital Copyguard Eliminator, 

Stabilize and Restore Distorted Video. 

Guaranteed to work with all 

DVD and VHS Systems. 

Free information Package 

574-233-3053. www.rcdst.com 



FINANCIAL 



$50,000 - $250,000 IN UNSECURED 
BIZ CREDIT LINES 

50k Guar, with 720+ FICO, Stated Income, 

Perfect for Startups. 60-Sec Pre -Approval 

www. Seed Cap ita I .co m 

l-866-988-5EED(7333)> 

RARE COIN INVESTMENTS. 

Our clients DON*T LOSE money! FREE 

brochure. DENKO 1-877-777-1754. 

GRANT M ON E Y I From m any so u rces. 

for individuals. Personal needs, 

education, business. 

Rush 5AS.E.: Grants-PM, P.O. Box 458. 

New Britain, CT 06050-0458. 



FOR INVENTORS 



DEAL DIRECTLY WITH REGISTERED 

PATENT AGENT and qualified US 

Patent Office Examiner 

Don't befooled by phonies, 

Free patent information - 

"Patent, Develop, Market Your Invention". 

Richard L. Miller 631-499-4343, 

1 -80 0-242-9853, h tt p://w w w.pto- ag.CO m 

PATENT YOUR BRILLIANT INVENTION!!! 

Registered Patent Attorneys 

Available to Assist You 

New York and New Jersey Offices 

Call (646) 373-2504 or Email: 

info @ patenta ndtax La w. co m 



NEW INVENTION ALLOWS HUMANS TO 
STAY PHYSICALLY YOUNG FOREVERI 

Proven affordable new technology. 

Guarantee works or money back. 

YouthRlngS.com 415-585-3625. 



114 



MARCH 2009 | WWW.POPULARMECHAMCS.COM 



HEARING AIDS 



HEARING AID REPAIR All makes/models, 

nationwide, since 1967. 800-653-8882. 

www, LIUIEEectranics .com 

HEARING AIDS - GUARANTEED 

LOWEST PRICES! No huge commissions. 

Home trial, terms. ALL makes. We're the oldest, 

biggest, best. Custom instrument specialists. 

Free information, 1-800-323-4212. 

Lloyds-PMC 



FREE HEARING AID CATALOG. 
CUSTOM DIGITAL AND PROGRAMMABLE. 

HUGE SAVINGS. 45 DAY TRIAL. 

BETTER HEARING, PO BOX 219 DEPT32, 

BROOKPORTJL 62910, 

1-800-320-3300 EXT. 32 

DIGITAL HEARING AID SALE 

16 channel bands, any size, any type or BTE $339.95 

Options: touchtone, twin mics. 

custom molded - $50,00 

New! Open Fit Technology * 

most brands - big discounts 

Repairs $77.00 (since 1981) 

Free brochure & mold kit 

Hearing One 1-800-249-4163 

100 Main Street, Marty 5D 57361 

FREE HEARING AID CATALOG I 

Tremendous Low Prices 3 Huge Discounts! 

Aii Makes S Trial Period ! Monroe Hearing 

P.O, Box A - 3976 Chicago, Illinois 60690 

1-000-462-5778 



HELP WANTED 



$400 WEEKLY ASSEMBLING Electronic 
Circuit Boards/Products. Rush S.A.S.E.: 

Home Assembly - PM, P.O. Box 450, 

New Britain, CT 06050-0450. 

HOME WORKERS WANTED! Top pay for 

assembling products. Rush S.A.5.E.: 
HIS-PM, Box 5657, Clearwater, FL 33758, 



HOME BASED BUSINESS 



Run a Profitable Home Business 

in your spare time. Earn $1300 monthly 

working 2 to 3 hours weekly. Free Facts; 

3235 Remmet Ave. #AF3S130 h 

Canoga Park, CA 91304. 



INVENTORS 



INVENTORS - NEVER SEND IDEAS TO 

STRANGERS I LEARN AFFORDABLE 
PROTECTION / MARKETING METHOD 

NON-PROPIT ORGANIZATION. 

FREE INFORMATION: 1-800-846-3228. 

w w w. i n ve nta ssist .com 

PROTECT YOUR IDEA! 

Write Your Own Patent Application 

PatentPro® Software 

www. patent p ro.us 

PATENTS DONT HAVE TO BE A MYSTERY 

Registered Patent Agent can help you get 

your patent, 703-527-1 09S, 

www.KennethRRice.com 



INVENTORS 



INVENTORS: Free information tells 
how to offer your invention for sale or license. 

Kessler Corporation, 52+ years 

800-537-1133, ext. 25, www.kesslercorp.com 

MINNESOTA INVENTORS CONGRESS, 

Invention & Idea Show. June 12 & 13, 2009. 

Test market your product. 

Attend inventing Success Workshops. 

800-468-3681, 

info@minnesotainventorscongress.org 

or www.exploreminnesota.com 

Get your INVENTION ready for PRIME-TIME, 

with the amazing, easy to use 

invention Accelerator™ Work book I 

www. lnventionaccelerator.com 



LAKES & PONDS 



LAKE OR POND? Aeration - 

1st Step towards Improved water quality. 

Complete Systems $169 - $329 

11,000 Gal. Per Hour Water 

Fall Pump only 3.6 amps! Just $399.95 

www.f Esh po n d a e rato r.co m 

608-254-2735 Ext. 3 



METALS 



METALS "STAINLESS, ALUMINUM, 
COPPER, BRASS, STEEL, NICKEL" 

Large and Small orders welcome. Quick 

Shipping, 24 hours online ordering. 

ww w.l ndust rialrnetalsaUs.com 

Phone 586-783-2238. 



NURSERY STOCK 



TREE-SHRUB SEEDLINGS. Direct from 
Grower at wholesale prices. Plants for 

Landscaping, Wildlife Food -Cover, 

Timber, and Christmas tree production. 

FREE CoLor Catalog. 

CARINO NURSERIES, 

P.O. Box 538PM f Indiana, PA 15701. 

800-22 3-7075 . www.carl no n urse riesxom 



OFINTERESTTOALL 



FREE CATALOG, Meet nice singles. 

Christian values. Box 310, 

Mardt.TN 38504-0310. 

CalL 931-879-4625. 



OFINTERESTTOMEN 



Single Russian Ladies 

Seek romance, marriage. 

E-mail, tours, free ads for men. 

Anastasia Intl. Since 1994. 

http:// www. Anastasia Date.com 



ASIAN BRIDES! Worldwide! 

Free DetaiLs/PhotosJ 

PIC. Box 4601 -PM, T.O., CA 91362. 

8Q5-492-8Q40. www.pacisl.com ^ 

MEET LOCAL WOMEN 

Listen & Reply to Ads FREE1 

FREE code 7099, 18+ 

Call for local #, 1-688-634-2628 

www. M ega Mate s.co m 

SEXUAL POWER BRACELET. 

Arouse your partner. Intense Orgasms. 

Contains Titanium or Stainless Steel Bracelet 

&. Training CD. Dreams and Fantasies included. 

www.sex uwiU.com 



PAINTING 



IS YOUR PAINTBRUSH KILLING YOU? 

Use The Right Brush by ArroWorthy. 

Ergonomlc. 2,5' 1 angte cut-in. 

Professional quality. User friendly, 

www.theRightBrush.com 



REAL ESTATE 



GOVERNMENT LAND 

US CITIZENS ONLY. 20-1 SO acre claim 

program still available, get yours for $20.00 

government fee, !N AK. AZ AR, CA. CO, ID, MT 

NV, NM, OR, UT. WA, WY. For complete, 

step -by -step package including maps, 

telephone help line, filing forms, etc. send $20: 

or for more information send $3: 

PUBLIC LANDS TITLE, PO BOX 2945-PM 

Port Angeles, WA 98362-0336 

(this is not Homesteading, 

it's much easier and only costs $1 per acre) 

w w w.go ver nme ntland.com 

LAND IN PANAMA 

Ocean front tots for sale in Panama, 

A planned coastal development 

with private marina on the Pacific. 

A great Investment and retirement opportunity. 

Call 614-405-4066 (24hrs) 

www.vncoastal.com 



SAWMILLS 



SAWMILLS from $2,990.00 - 

Convert LOGS TO VALUABLE LUMBER with 
a Norwood portable band sawmill. 

Chalnsaw sawmill also available ($995.00). 
LOG SKIDDERS for tractors & ATVs, 
www.norwoodsawmiLls.com/216 - 

FREE information: T-800 -661 -7746 Ext. 216, 



SNOW GUARDS 



Stop Snow Slides on Metal Roofs! 

Practically Invisible, Easy Installation, 

Online Estimator. 

Fast Shipping www.snojax.com 



TREASURE FINDERS 



BURIEDTREASURE - Sensitive equipment 

aLlows locating from distance. 

Brochure free. Simmons, Box 1QQ57-MA, 

Wilmington, NC 28404 
www.sl m mon ssc I en tific p rodu cts.co m 



WANTED TO BUY 



BUYING GOLD, SILVER, 

PLATINUM -ANY FORM; 

60 years experience. Free pricing quotes. 

Top payment. 1-800-932-1010. 

www. prec i o us m etaLsrec lai m ing.com 



WATER PURIFIERS 



I00<*b STEAM DISTILLED. 

Countertop water purifiers. Free Catalog 
1-800-874-9028 www.waterwise.com 



WINE/BEER MAKING 



WINEM AKERS - BEE RM A KERS. 

Free Catalog. (800)841-7404, Kraus. 

7850-L independence, Missouri 64054. 

www.ee kraus.co m/offe rs/ Lasp 
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THIS 
IS 
MY 
JOB 



Chris Higgins has destroyed more bridges than any flood or 
earthquake. A structural engineer at Oregon State University's 
Kiewit Center, he casts concrete bridge parts and exposes them to stresses that cause 
real-world bridges to fail, such as repeated freeze-and-thaw cycles and the weight and 
pressure of traffic loads. Higgins also examines bridges in the field— but he doesn't dam- 
age them. Honest. "People ask, 'Are bridges safe?'" he says. "That's like saying, 'Are people 
disease-free?' Every one is unique. Every one is different." — michael milstein 



STRUCTURAL 
ENGINEER 

CHRISTOPHER HIGGINS 

AGE: 42 

YEARS ON JOB: 11 



Strong Floor 

Before Higgins can crush 
bridge components, he needs a 
good foundation. This 5-ft-thick 
concrete pad is reinforced with 
four layers of steel bars; it can 
withstand up to 5000 psi. 

Load Frame 

This structure— built of 
hot-rolled steel columns and 
girders— is anchored to the 
strong floor. It holds bridge 
parts while researchers 
squeeze and stress them. 

Hydraulic Actuators 

Hydraulic arms each apply up 
to 500,000 pounds of force 
to parts in the load frame; a 
spreader beam disperses force 
across the parts. "We're trying 
to mimic 50 years of service life 
in a short time," Higgins says. 

Sensors 

Higgins and his crew embed 
or attach as many as 200 
sensors to bridge pieces. Each 
sensor is hard-wired and feeds 
data into computers as forces 
on the bridge parts increase, 
offering valuable information 
on how and when bridges fail. 

Cameras 

When concrete fractures, 
"your first reaction is to duck," 
Higgins says. "We're usually 
not looking when it goes." 
He records tests with digital 
still and video cameras, 
then examines the footage 
frame by frame to find hidden 
weaknesses. 

Safety Shields 

Destroying bridges is danger- 
ous work; to avoid concrete 
shrapnel, Higgins stands 
behind a panel of Va-in.-thick 
polycarbonate safety glass. 
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If your projects need to be 
fastened with a nail, staple, 
rivet or glue - Arrow- has the 
solution. Single function or multi 
purpose tools, manual to 
electrical, since 1929, Arrow has 
been manufacturing high quality 
fastening tools like the T50PBN' 
Heavy Duty Staple and Nail Gun. 

For woodworking, trim and 
nodeling jobs to wiring, 
ting, and flooring, whatever 
home repair or do-it-yourself 
project — ARROW has over 60 
tools and accessories to get the 
job done. To find the right tool 
for your project, visit us at 
arrowfastenencom to see 



our full line of fastening tools 
and supplies- 




Arrow Fastener Company, Inc. 

USA Te!: 201.843.6900 
Canada Tel; 514.321,3983 
UK Tel: 44.208.686.9180 

www.arrowfastener.com 

© 2009 Arrow Fastener Company, Inc. 
Arrow* is a Registered Trademark of Arrow 
Fastener Co„ Inc. 



